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SILVER MEDAL, INTERNATIONAL \BLECTRIC EXHIBITION, 1682. 


PI the Inventions Exhibition, 1885, GOLD MEDAL for Machinery, SILVER MEDAL for Cables and Wire, 
MANUFACTURERS 


08 
‘Silk and Covered 
fire and Tape of all 
for Electrical pur: 
Light “Leads. 
and Multiple 
fér the varlons 
store to EI. Postmaster-Gerieral the Indian Government, the prinetpal Railway, Telephone, and Hlestrie Light TT 


NOURRIR, BY PATENT PROCESSES, OF GLOVER'S PATENT COVERED IRON WIRE FOR AERIAL LINES, © 
- + Glover’s Patent Covered High-Conductivity Copper Wire for Aërial Lines, | % 


Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and 


THOROUGHLY INSULATED ANTI-INDUCTION ‘THLEPHONE CABLES UP 10 ONE HUYDRED WIRES, 


ALTER T. GLOVE 


Glettvical Wire and Gable lakers, 
| SALFORD, MANCHESTER. | == 


lasses of and 
Undergroand Cables to 


& 


WORKS :—) ‘Salford Electric Wire Works. 
( Springfield Lane Cable Works. 


LONDON: 10, HATT GARDEN, EC: 


ARDEW PATENT EARTHING DEVICE 


RENDERS 


_HIGH- TENSION 


CIRCUITS 


ABSOLUTELY SAFE 


CONSUMERS. 
IDRAKE & GORHAM, * 


VICTORIA ST. SW... 
WROT IRON 
OR STEEL. 
GAS.STEAM.WATER, 


BOILER TUBES . 
AND FITTINGS. 


aN for ELECTRICAL CONDUCTORS, PLAIN on GALVANIZED 


SALFORD. 


NZ 


A 


TUBE-WORKS. GR F AT- RIDGE, STAFFORDSI RE 


LONDON OFFICE:46G.QUEEN VICTORIA Ste 
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ELECTRIC LIGHT ENGINES 


Catalogues and: on | 


« 
= 
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DOCK 
0, ‘zovsz, BILLITER ST, 
LONDON, E.C. 
. (Late 161, Queen Victoria Street.) 
All Goods are made at our 


ALT, CLASSES . OF: 
MANUFACTURED 


THE 


LIMITED. 


FINE ASBESTOS PAPER, for Dynamos, &c. 
ERS. OF THE TONEERS OF THE ASBESTOS TRADE. ssBesros TUBES & CEMENT, for Electric Light Leads. 
Ag ASBESTOS FIRE-PROOF PAINT, for protecting wood- 
~f work, troughs for leads, &c. 
xe in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. 


FINE ASBESTOS THREAD, for covering wires. 
and working rking Asbestos ASBESTOS COVERED WIRES. 


Mines in both ITALY : parent SALAMANDER LUBRICANT, for Dynamos, &c. 
and CANADA. 347 PACKING, NON-CONDUCTING COVERING for Bollers, &c. 


Works, near London, and are 
of the best possible description. 


Specify “SALAMANDER” Brand. 


| Depôts : NEWCASTLE-ON-TYNE, Quay Side: 


MANCHESTER, 84, Deansgate; LIVERPOOL, 
47 and 49, South John Street; GLASGOW, 60, 
West Howard Street ; CARDIFF, Mount Stuart 
Square; BRISTOL, Provident. Buildings, Ci e 
Street ; ST. Gostinoe never. 


CALEDONIA WORKS, HALIFAX. 
‘Contractors to Der Majesty's Government & Railway Companies 


BEST RHFINHD THELHPHONEH WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY:-TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE, hard drawn, high conductivity— lengths. COPPER ND WIRE and ee DE 
Lightning Conductors, &c. COPPER WIRE, all sizes for covering. STRAND WIRE 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


F. WIGGINS & SONS, LONDON, M 


Wm. M. FOXCROFT 


Manufacturers of Mica Goods for and purposes. 
(Successor to the late W. Fowcroft, also F. Lucas), 


Telegraph and Telephone Case Manufacturer, 


36, PEROIVAL STREET AND 9, SMITH STREET, 
CLERKENWELL, LONDON, E.C. 


( Offices-PEROIVAL STREET). 


NEW AND CHEAP PATENT LAW. 
PATENT C T OFFICE. 
| | GARDNER, 


_ 166, FLEET STREET. 


PATENT OF OFFICE | 
Pamphlet of Costs Gratis. | 

-aaferaee | lhirty-five Years’ special practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 
| Inventions. Photometer, Telephone Cases, Battery Boxes, Re. 
Provisional Protection (9 months 
Full Patent (4 years PRIZE MEDALS, LONDON, 1881; PARIS, 1881. 201 


3184 


‘ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
 ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &c. CONTRACTORS TO HM. GOVERNMENT. 


Sole Agents in England for Sir William Thomson’s Siondard Aen Instruments. 


Highest Award Paris Exhibition 1889. Only “Grand Prix” to any English Electrical Eubibit 


Telegraph Address: ‘ OHM,” LONDON. No. 3852. 3509 
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W. T. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices :—27, Martin’s Lane, Cannon Street, London E.O. 


TELEPHONE No. 1,784 WORKS :—NORTH WOOLWICH. 


TELEPHON?T 


Manufacturers of 
SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES, _— 


/ 


Silk Covered Wire, 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. 


GENERAL 


POWER 
TRACTION 


Malden Works, Kentish Town, LONDON, N.W.; and at 35, NEW BROAD STREET, EC. 


DYNAMOS & MOTORS 


For ELECTRIC LIGHTING and POWER WORK. 
ELECTRO DEPOSITION OF METALS. | 


| | _ [Les 
ELECTRIC LAUNCHES 
On the Thames for SALE or HIRE. Terms on application met Ride: 

at Platts Eyot, Hampton. 


ELECTRIC TRACTION 


LINES EQUIPPED AND CONTROLLED. 


The North Metropolitan Tramway Co.’s line 
on the Barking Road now run by Electric 
Cars supplied by this Company. 


ESTIMATES AND FULL PARTICULARS ON APPLICATION. 


AUS TIN’S 


INFANT DYNAMOS MOTORS 


Specially constructed for practical working. First-class workmanship and materials. Electrically and 
mechanically perfect. For Lighting, Plating, Transmission of Power, &c., &c. 


COMPANY, LIMITED. 


ING T 


‘ 


3867 


Size, No.1. No. 2. No.3. No. 
Output in Watts- - - 50 100 200 400 700 1,000 
Per Cent. Efficiency - - T5 78 SO S4 ss 92 


Lonoon Aceurs: Messrs. PATERSON & COOPER, POWNALL RD, DALSTON, NE. 


PRICE LIST AND PARTICULARS ON APPLICATION. 


€ ‘i. AUSTIN, Florence Electrical Works, ARMLEY, LEEDS. . 
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ae | 
THE FOREIGN & COLONIAL" | 


ELECTRICAL POWER STORAGE 


4 GREAT WINCHESTER STREET, LONDON. 


E.P.S. Accumu LATORS 


Supplied Direct in ITALY, PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPE, 
INDIA, CEYLON, &c.,and through Licensees in RUSSIA, SWEDEN, NORWAY, DENMARK, 
AUSTRIA, HUNGARY, GERMANY, and the AUSTRALASIAN COLONIES. 


- 


Al] 
This Company owns the Letters Patent, granted ig 
in the above Countries to Faure, Sellon, Volckmar |} 
and others for the construction of SECONDARY 


BATTERIES or ACCUMU- 
LATORS | 


_ Under these patents (amongst other points) is 
covered the employment of spongy metallic lead, or 
of salts or oxides of lead in any way applied to or 
packed in interstices of or between lead plates, and 
the use of perforated, interstical, corrugated, 
Sieaemus and indented plates of whatever shape. 


ÈS = - 
27 
all | 
NOTICE. 
i 
~ 
| 
| 


LIGHTING CELL. 


ELECTRIC LIGHTING OF TOWNS AND ELECTRIC TRACTION ON TRAMWAYS 


OUTSIDE THE UNITED KINGDOM. 


Write for Price Lists of Storage Batteries, Dynamo-Electric Machinery and Accessories. | 


ORIES 


LIMITED, 
66, VICTORIA STREET, WORKS: 


LONDON, s.w. 


BIRMINGHAM. | 


STANDARD sizeS._ 


AMPERE 
3 AMPERE (with FUSE) 
12 AMPERE (with FUSE)  … 
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INSULATED WIRES, 


ALL KINDS OF WIRE FOR TRLEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL WORK. 


Cables for Electric 
Lighting, Flexible Leads, | 


HALIFAX, 


rome Chandelier Wires, 
In Silk, Cotton, Worsted, Ke. 


ENGLAND. 


PRICES OF ANY wins ON APPLICATION. :: 


MOSELEY’S 
PATENT 


POCKET ELECTROMETER, 


A Perfect Ammeter (from 
1-10th to 1,000 amperes), 
et Wireman’s Detector and 

Pole Indicator, as well 
as a thoroughly practical 


| | | Yolt and Ohmmeter, &c.- 


See “Electrician,” March 
14th, 1890. 


PRICE, Post Free, 2s, 94 


(1 évided to 5 amps., 5 volts, and 5 ohms, 
with a 5-standard ohm resistance coil ) 


$708 DIRECT FROM THE MAKER, 


WW. MOSELE Y, 82, Montpelier Rd, Peckbam, London 


ARTHUR B. GILL & Co., 
Glectric Light and General Engineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S.E, 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS, 


Telephone No. 4832. Telegraphic Address: “ TURQUE.” 2949 


CARBON S. 
H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
_ Cells and Battery Plates of every description. 


WorREKS:- BARNSLEY. 


Telegraphte Address:—“CARBON BARNSLEY.” 3398 


ELECTRIC WIRES. 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Bella, Telephones, Electric 
Lighting, &c., &. 


UNITED ELECTRIC WIRE. at 


14a, Clerkenwell Green. London, E.C. iz 


i | i 
And Electrical Instrument Makers. 


3 THE SCHANSCHIEFF PORTABLE BATTERY CASES. 


STANHOPE Co Lo 


MANUFACTURERS OF 


E 


| 


terms to the trade. 
and for export. 


20 BUCKLERSBUR ¥ Lointon | 


THOMAS BARRACLOUGH & CO. Ltd, 


Makers of all the most Improved Machinery for Electric Wire and 


Strand Covering, Lapping, Taping, Braiding, &e., 
ALSO FOR 


STRANDING AND MAKING CA EBEsEESES OF EVERY SIZE AND DESCRIPTION. 


Globe Works, Rochdale Road, Manchester. | 


w 
1960 


Guaranteed free trom Infrin 
nd. and Cheapest on the Market. 


148. each, subject to large Trade 

Our PATENT PENDULUM Indicators are 
Adjustable, Simple, exceedingly Cheap, and 
give great satisfaction. Stampin any 


at low pricesforcash. Price Lists free, 
d special terms to Merchants and Shippers. 


BAUGHAN & CO. 
Manufacturing Glectricians, f 
CHARLBURY. 3892 


ELECTRIC TELEPHONES, de. 


CASE WORKS, 
5, PHŒNIX PLACE, 
COLOBATH FIELDS, LONDON, W.C., 


MANUFACTURERS OF 


Every description of Cases 


BY MACHINERY 
FOR 


TELEGRAPH, TELEPHONE, AUTOMATIC 


MAKERS OF 2968 


ARKET= 


| 
| 
| 
À 
GUARANTEED FREE. 
3269 
' D 
Ce 
| 
|: 
q ve 
| | Wiis ) 
ie 
| \ | 
| 
| 
| p T | 
595 
ELECTRICAL CASE WORKS) 
| 
ETAUTOMATLC MACHINE FACTORY 


| 
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433, STRAND, | 


INSTRUMENT MAUR, te,“ LoNDon. 


INDUCTION COILS. diese À RESISTANCE COILS. 
TRANSFORMERS. | IRON RESISTANCES, SPECIAL 


PATTERN. 


GALYANOMETERS. 
TEST INSTRUMENTS OF EXPERIMENTAL APPARATUS. 
EVERY DESCRIPTION. MODELS FOR PATENTS. 
DYNAMOS. ELECTRIC LAMPS. 
MOTORS. LABORATORIES FITTED, 
STORAGE CELLS. SURVEYING & ASTRONOMICAL 
SWITCHBOARDS. INSTRUMENTS, | 
ELECTRIC LIGHT NAUTICAL INSTRUMENTS 
INSTALLATIONS. MATHEMATICAL INSTRUMENTS. 


BAILEYS MOTORS 


Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIL, &c. 


“fan ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, DOMES: 6 AND STABLE gen vel WATER RAISING, &6., &6. 


_ BAILEY’S PATENT HAAG’S PATENT 


| ” 
| BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE. 
nexplosible Steady-Running, and Portable. Consumes 2 quarts of water per H.P. per day only For other 


HAAGS’ PATENT — HAAG’S PATENT : BAILEY 8 PATENT BAILEY 8 PATENT BAILEY’S PATENT 
HIGH-PRESSURE WATER MOTOR. “THIRLMERE” WATER MOTOR. WATER MOTOR PUMPING ENGINE 
. May ven by Town’s For use in Mines, and places Much used for Telephones, Dyna- __ For Liftin 
Pressure other available where high water mos, and small i installations of the Moy used for driving the which dtives the 
water supply. are available Electric Light. Feeders of Pipe Organs. higher elevation. 


_ JUST PUBLISHED.—“ BAILEY’S MOTORS,” an Illustrated Guistegus of the various Motors manufactured by W.H.B.& Co. Post Free, is. 


W. H. BAILEY & Co., Manchester. 


ANDREWS PREECE, 
ELECTRICAL ENGINEERS & CONTRACTORS, 


MANUFACTURERS OF THE 


ARC LAMPS, SWITCHES, &c. 


Estimates and merce prepared free of charge on application. 


| 


4 


| 


| 
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» BOROUGH MILLS. MANCHESTER ROAD, 


BRADFORD. 3826 
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BEST WIRE 


OVERHEAD TELEPHONE TELEGRAPH LINES, 


PHOSPHOR - 
CASTINGS, 
Phosphor Bronze 

for Springs, Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 
and other wearing part 
of Machinery 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


Volt: & Amperemeter 


HARTMANN & BRAUN ‘FRANKFURT: 


Voltmeters for electric-Light-Installations 
Fm with long intervals at the place of use, or with possibly regular scale, 
in different gauges. 


Voltmeters as Controlling-Instruments for Installers. 
Simple Voltmeters for galvanoplastic purposes. 


~ 
ters 


Ammeters in every adjustment measuring up to 1000 Amperes. 
Simple indicators for electric currents up to 5, 10 and 25 Amp. 
Counters for Electricity, Instrum. for the examination of insulations etc. 

darge Sets of &esistance-Coils with bridge, also for technical purposes. 
Galvanometers for workhouse and Installations. 
Instruments for the examination of lightning - conductors. 
Batteries of own construction, well suited for all purposes. 
Pricelists with illustrations free on application. 


3815 


A HIGHER | TRANSFORMER 


ANY CLOSED-CIRGUIT TRANSFORMER IN THE MARKET 


No Heat. Perfect Insulation. PRICES include Terminals, Base, &c. 
Fireproof Cases. Extra. 


SWINB URNE & Co." = 
., £ s all 

* 12. 
CONTINUOUS CURRENT WATT- 100 | 4| 12148 Of 500 | 20 0 0 

50 |1 
IRON TESTED FOR THE TRADE. 


%* We do not recommend this size. 


Patent Silicium 
Bronze and Silicium Copper 
of Great Tensile Strength | 
| Conductivity for Telephone | 
| und Telegraph Lines & other |: 
| Electrical purposes. 
oO % Of the British and Colonial Patents, 8 ty : 
: Y 87, Sumner Street, Southwark, London, 8.E. # 
| 
| - 
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DORMAN & SMITH, 


Manufacturers to 


INDEX ro ADVERTISEMENTS. 


ELECTRICAL ENCINEERS, 
all the principal Contractors. 


BRAZENOSE ST.. 


MANCHESTER, &@ 
\ 


The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge 
but if repeated under other headings, Gd. per week is charged for each additional entry. 


Accumulators. PAGE 
Drake & Gorham ... 8 | 
Foreign & Colonial E.P. 
J. Stiff & Sons (Boxes only) Sup. 12 

ire Lamps. 

di H. Holmes & Co. eee eee Sup. ll 
Johnson & Phillips oe 
J. & W. Roper one 
Simplex 
Statter & Co.. see eee eee 15 
isbestos.— Bell’s Asbestos Co. 16, 17 
United Asbestos Co. ons 


Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 11 


Batteries. 
India-rubber, G.P. & Tel. Wks.Co. 20 
Johnson & Philli eee À 
Telegraph Mfg. Co. coe Sup. 2 
Battery Jars.—J. Bourne & Son ... 13 
Price, Sons & Cu., ... 
J. Stiff & Sons... coo Sup. 12 
Bells. 


Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 10 


Sheppard, Allarton & Madeley ... 
Belting.— Webb & Son sis 
& Wilcox Co. ... 


Ewen & Co. . Sup. 16 
KS. 
Berly’s Electrical Directory Sup. 14 
Elec. Engineer’s Pocket Book Sup. 14 
Electric Light Fitting ... Sup. 14 
Cabinet Work.—Eclipse Works … 6 
W. M. Foxcroft... ave 8 
Castings.—J & J. Hughes 12 
Phosphor Bronze Co. 8 
Chemicals. 
Boor & Co... ies 
Dynamos.—Andrews & Preece 7 
H. Austin + 
Bolling & Lowe  … Sup p. 12 
Gülcher Electric Light & P. Co. 13 
J. H. Holmes & Co. ioe DD 11 
Johnson & Phillips... 
Laurence, Scott & Co. “os 19 
C. A. Parsons & Co. Sup. 9 
J. & W. Roper se: : 28 
Stanley & Davies ... ini a 
J. G. Statter & Co. sa ‘an 
Ebonite. 
Harburg India Rubber Combo Cc. Sup.11 
D. Moseley & Sons.,.. ... Sup. 16 
North British Rubber Co. . ree 
Electrical Engineers and 
Acme Electric Works... Sup. 1 
J.D. F. Andrews & Co. . ‘an 
Andrews & Preece .. | 
Appleton, Burbey & Williamson Sup. 18 
Blakey, Emmott & Co.,Ltd. ... 6 
R. Bolton & Co. a 
Charlesworth, Hall & Co. . Sup. 19 
Crompton & Co. 20 
Drake & Gorham ... 
Electrical Eng. Corporation ~~ 15 
Elliott Bros. 3 
General Elec. P. & Traction Co. . 


W. T. Goolden & Co. Sup. 


[ndia-rubber & Telegraph Works ( Co. 20 
1 


Johnson & Phillips eee 

Laing, Wharton & Down... Sup. 
Laurence, Scott & Co. ... si, 
Paterson & Cooper 


Rashleigh Phipps & Dawson 
C. A. Parsons & Co. 

Poole & White dé 
Reid Bros. ... 


BOOK: ADVERTISEMENTS APPEAR ON 


4 


Electrical Engineers, &c.—Cont. 


PAGE 
Ernest Scott & Co. ss 16 
Ronald A. Scott... 
Sharp & Kent vee 
M. Holroyd Smith .. … Sup. 20 
Swinburne & Co. ... we 
Telegraph Mfg. Co. oe Sup. 2 
Western Electric Company Sup. 20 
Westinghouse Electric Co. ss 
Woodhouse & Rawson United ... 11 

Electric Light. 

Brush Electrical Engineering Co. 10 
_ Bernstein Electric Lamp Co. ... 12 


India-Rubber,G. P. & Tel. Wks. Co. 
Johnson & Phillips .. 


Laurence, Scott & Co. 19 
Thomson-Houston ... oe Sup. 4 
Electric Light Carbons. | 

Brush Electrical Engineering Co. 10 
H. & F..Chamberlain 6 
Genl. Elec. Co., Ld. (@- Binswanger.) Sup. 10. 
Johnson & Phillips se. see 
Lacombe & Co. eee eee Sup. 2 
Woodhouse & Rawson United ... 11 


Fittings. 


Fire Insurance. 
Phoenix Fire Office 
Fuel Economisers. 
E. Green & Son 
Glass Manufacturers. 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 


Incandescence Lamps. 


Dorman & Smith ... ove oe 9 
Electrical Accessories Co... ee 
Farada & Son see eee 10 
Genl. Elec.Co., Ld. (G. Binswanger.) Sup. 10 
Rashleigh Phipps & Dawson 19 
B. Verity & Sons ... eee oo 12 

| Walsall Electrical Co. ... Sup. 6 
Endolithic Ivory. | 
| Endolithic Ivory Co. se 
for Electric Light. 
| W. H. Bailey & Co. 
Browett, Lindley & Co: ... Sup. 3. 
Davey, Paxman & Co. ... ise 10 
Greenwood and Batley ... ee 
Marshall, Sons & Co. de: 
John Musgrave & Sons Sup. 2 
Priestman’s Oil Engine ... Sup. 16 
Ransomes, Sims & Jefferies eS 
Robey & Co. is 
Stockport Gas Engine Sup. 8 
| Willans & Robinson jis de 
Fibre.—David Moseley & Sons Sup. 16 


eee eee 


Sunbeam Lamp Co. 
Woodhouse & Rawson Uni 
india-Rubber. 
India Rubber, G. P.& Tel.Wks.Co. 20 
D. Moseley & Sons … Sup. 16 
insulators, &c.—Bourne & 28 
Price, Sons & Co. ... ae 2 
Stiff & Sons .. 
Telegraph Mfg. Co. Sup. 2 
Luhricants. 
W. H. Willcox & Co. 
Manufacturing Elevtrictans, 
pps 
Cox-Walkers sai 
Dorman & Smith ... 
Elliott Bros. 2 
Fowler, Lancaster & Co. ‘Sup. 11& 12 
J.T. Gent & Co. … Ne 
A. B. Gill & Co. … ore 6 
Hartmann & Braun 
International Electric Co. Sup. 7 
King, Mendham & Co. ...  ‘.…. | 
Laurence, Scott & Co. 19 ! 
W. Moseley ... 6 | 
Page 
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PAGB 
Manufacturing Electricians.—Cont. 
Nalder Bros. — 9 
J. Orme & Co. 
Price, Talbot & Co. eee eee 
Mig Co. Sup. 2 
Waleall Wlestrical Company Sup. 6 
Woodhouse & — United ... 11 
F. Zôpke Sup. 16 
Mica. | 
KR. McGoune, Buchanan & Co. Sup. 12. 
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ELECTRIC LIGHT ‘FITTINGS. 
| Edinburgh Exhibition -stal No. 87. à 10, NEWMAN MEWS. 


INTERLOCKING THE LOCK AND BLOCK. 


peers of Trade meres again an ain ur Ln necessit of yong me | the “Lock” and “ Block” systems by actual connection re hae aph Iustru 

Levers, to eff workin This grea improvement, together with Supplemen Automatic Train Acti A reliably 

gcoomplished and ronahit} into practical use on several lines by Messrs. FSAXBY & FARMER, under protection of various Patents granted or 7 aselgned to them, For 
articulars, Plans, and Estimates, apply to 


SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, N. = 


- Manufacturers of Ratlway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


DAVEY, PAXMAN & Co., Enginoërs COLCHESTER, 


Devote special attention to 
STRAE | ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


Telegraph Address:— 33. 
22 2 
4 
35 
Compound Fixed Engine. EEE nom 
patent semt-trod Compound engine PARIS EXHIBITION, 1669. 
cheapest, most durable and Some sa wo Gold Medals and One Siver Me 
most reliable in the market. Fey | for their Steam Engines and Boilers. 


PAXMAN & CO. Engineers, 
Lonpon OFFICE: 189, QUEEN VICTORIA STREET, E.C. 


-INCANDESCENCE LAMPS. 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, Ltd. 
hereby give notice that they have acquired the Edison, Lane-F ox, and other 
Electric Lighting Patents, for AUSTRALASIA, INDIA, the CAPE OF 
GOOD HOPE, and NATAL, and that it is an infringement of the rights 
now secured by assignment to them to import, sell, manufacture, or use any 


INCANDESGENCE ELECTRIC LAMPS in those territories, except 
under their License. 


All orders for Lamps intended to be used in India, or in the above- 
mentioned colonies, must be referred to the BRUSH ELECTRICAL 
ENGINEERING CO, Ltd., 112, Belvedere Road, LAMBETH, S.E. 
from whom quotations and full information may be obtained on application. 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON.” 


DAWSON, 


SHOW Rooms: 58, BERNERS STREET, LONDON, W. 


The Best and most Artistic Show of Fittings in London. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


COMPLETE INSTALLATIONS, OR WIRING ONLY, CARRIED OUT PROMPTLY. ALL WORK GUARANTEED. TRADE SUPPLIED. 


NEW PATENT ROSE, 
Approved by all the Fire Offices and Supply Companies, 1s. 1d. net. ‘ The most Perfect Ceiling Rose in the market.” 


WorRKs: WHLLS MEWS, W. 
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SECONDARY BATTERIES. 


IN a speech before the recent meeting of the Old Students | 


Association of the City and Guilds of London Institute, 
Dr. S. P. Thompson volunteered some remarks to the 


effect that the series of articles on storage batteries, 


written by Mr. A. Reckenzaun for the ELECTRICAL 
REVIEW, were, in his opinion, of the greatest value to 


electricians, and that he regarded the whole as a 


standard work on this special subject. These articles, 
many of our readers will recollect, commenced in 1886, 
and were completed in 1888; they contained in a 
concise form nearly all that was then known about 
secondary batteries ; at any rate, as far as their practical 
working was concerned. Mr. Reckenzaun treated the 
subject broadly, and he illustrated his observations by 
an immense array of figures and diagrams, drawn from 


his own every-day practice. The paper on “The | 


Working Efficiency of Secondary Cells,” by Messrs. 
Ayrton, Lamb, Smith and Woods, which we are repro- 
ducing in another place, naturally contains much that 
has been said and proved by our contributor ; it 
is, nevertheless, of considerable interest, inasmuch as 
it gives results of new laboratory experiments which 
not only confirm existing knowledge, but at the same 
time offer hints for further research in particular direc- 


tions. Prof. Ayrton and his assistants confined them- . 


selves to efficiency tests with a set of 20 E.P.S. cells of 
the “1888 type,” each cell containing seven plates, which 
are ordinarily charged at the rate of 9 and discharged 


at 10 ampéres ; their normal capacity being 130 ampére- 


hours, and the total weight 5921bs. These were charged 
with a constant current, a task which would have in- 


volved an almost intolerable amount of attention, as the - 


experiments ranged over a long period; therefore an 


apparatus was constructed which regulated the resist- 


ances of the circuit automatically, and thus kept the 
current rate practically the same. This apparatus we 
illustrated on page 81 of our last issue ; it is somewhat 
complicated, yet ingenious, and it deserves, as far as the 
main principle goes, the study of those who take an 


interest in the automatic regulation of accumulators ; 


a subject which, in practice, is still a long way off. 


finality. Whether a well-made apparatus on the lines 
indicated in the Edinburgh paper would work without 
any hitch outside a well-organised laboratory is a ques- 
tion we cannot answer ; but, on the face of it, it seems 
as rational as any we have seen adopted in certain 
central stations claiming to possess self-regulating 
devices for charging accumulators. A fine opportunity 
is now open for some inventive genius to produce an 
instrument which should give the desired effect with 
certainty, but without expensive or complicated details. 

Concerning efficiency tests, the authors have obtained 
some remarkable figures; thus it is stated that the 
ampère-hour efficiencies range between 111 and 98 
per cent., and the energy efficiencies between 103 and 
88 per cent. From this we are to learn “that if 
accumulators be thoroughly well charged up before 
being tested, then five days’ continuous charging and 
discharging alternately, with even the maximum 


currents allowed by the manufacturers, fails to give 


the normal quantity, or energy, efficiency.” If five 


days is not sufficient, what should, then, be the correct 


period, and why should the accumulator first be 
“thoroughly well charged”: without’ taking proper 


account of this charge? Cells of the 7L E.P.S. type 


are supposed to have a capacity of 130 ampère-hours 
when discharging at the rate of 10 ampères ; but the 
authors, according to table No. I., have only taken 119 
ampére-hours out at the first discharge, and then re- 
charged it to 114 ampére-hours. Naturally it would 
take a good number of discharges to get rid of the large 
surplus which might originally have been contained in 
the cells, but of which no account has been taken. 
Table II. reveals the fact that 1545 ampere-hours have 
actually been taken out at the rate of 4°85 ampéres, 
consequently it may have been possible that the 
battery contained over 50 per cent. more at the com- 
mencement of the tests than the experimenters were 
aware of, and it seems to us inexplicable why Prof. 


Ayrton allowed such irregularities to be placed on 
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record, especially as in the division VI. of the paper 
an account of a more rational method is given on the 
results obtained with automatic apparatus regulating 
the work of five accumulators. The experiments on 
the effect produced on the capacity and efficiency of 
accumulators by prolonged rests form one of the most 
interesting parts of this elaborate paper. Five cells, 
thoroughly insulated to prevent external leakage, 
were periodically charged, left to stand idle, discharged 
at long intervals, and the effects carefully noted. 
‘“ Rest,” say the authors, “of an accumulator, although 
well insulated and fully charged at the. commence- 
ment, alters the accumulator so that for the first few 
charges and discharges, after the rest, it is a much less 
valuable instrument than before. A week’s continuous 
charging and discharging day and night, however, 
removes this effect to a great extent; the efficiency, 
however, still remains lower than before the rest.” 
Again, “from all that precedes, it follows that the 
previous history of an accumulator produces an 
enormous effect on its efficiency. If, for example, an 
E.P.S. accumulator be over and over again carried 
round the cycle of being charged up to 2°4 volts per 
cell, and discharged down to 1°8 volts per cell, the 
‘ working efficiency ’ thus obtained may be 97 per cent. 
for ampère-hours, and 87 per cent. for watt-hours ; 
whereas, if the accumulator has been left for some 
weeks, then, although it was left charged, the energy 
efficiency for the first few charges and discharges will 
be as low as 70 per cent.” | 

Everyone who has had to do with secondary batteries 
on a practical scale, knows that energy efficiencies of 
87 per cent. under normal working conditions are not 
attainable, and that laboratory tests with a few cells 
cannot be relied upon as a basis for power calculations. 
No experienced engineer, not even the most sanguine 
seller of accumulators, would be justified in allowing 
more than 77 per cent. efficiency under the most 
favourable circumstances, and we have often pointed 
out that the expressions ‘“ ampère-hour efficiency, or 
quantity efficiency,” have no meaning whatever, and 
should be dropped out of the electrician’s vocabulary, 

The authors carefully avoid advancing any new 
views on the chemical actions in secondary batteries, 
and content themselves with quotations from various 
sources. The sediment that “fell to the bottom of the 
cells” was analysed; but this is of no importance 
whatever. If some of the active material had been 
forcibly removed from plates at various stages of charge 
and discharge, and analysed immediately, the science 
of secondary battery reactions would have been en- 
riched to a great extent. This the authors promise to 
do With the aid of Dr. Robertson, in Dr. Armstrong’s 
laboratory, and the results of these investigations will 
be looked forward to with anxious interest by a large 
portion of the electrical fraternity. We have frequently 
expressed the hope that some competent chemist might 
take this matter in hand, and, if possible, remove the 
doubts which still envelope the whole sv ject. 

The experiments on temperature variations, and on 
the resistance of an accumulator when charging and 
discharging, are worthy of careful perusal, and, with 


the exception of the few deficiencies previously pointed 
out, the paper of Messrs. Ayrton, Lamb, Smith and Woods 
must be regarded as vastly superior to many to which 
we have listened of late at the Institution of Elec- 
trical Engineers. The concluding words of the authors, 
expressing the hope that they may be able to “ present 
a graphical record of the life history of accumulators 


- from their first formation to their death,” have no 


doubt made the minds of the curious more curious, — 
and the hearts of the faithful more faithful. Let us 
hope that both will be fully satisfied by the time these 
cells, born in 1888, come, after an eventful career, to 
their end. 


“AN UPRIGHT JUDGE, A LEARNED 


JUDGE.” 


“T HAVE difficulty in understanding how it is that a 
considerable number of able and distinguished men — 
should have been persuaded to give their evidence as to 
the alleged insufficiency of Mr. Varley’s description as 
an anticipation. To a considerable extent, the evidence 
of the witnesses of the Brush Company is made up of 
somewhat minute and verbal criticism on the expres- 
sions used by Mr. Varley; but, in so far as these 
gentlemen indicate an opinion as to the insufficiency of — 
the description in its entirety, I think their conclusions 
are, in part, explained by their having misapprehended 


_ the question.” These significant words were spoken 


by Lord McLaren in delivering judgment in the com- 
pound winding case, which we publish on another 


page, and the scientific experts against whom they were 


directed probably feel that they have eseaped the more 
scathing criticism which their evidence deserved 
through sheer good nature on the part of the Judge. 
Misapprehension of the question is a gentlemanly and 
courteous mode of letting them down lightly ; but, in 
one instance at least, this lack of acquaintance with 
Varley’s specification and previous work led some of 
the Brush Company’s witnesses to fairly overshoot the 
mark, and attempt to introduce into the case a matter 
which, on the face of it, was utterly absurd. We refer 
to the effort to make believe that a separate excitation 
was necessary with Varley’s machine; in other words, 
that it could not be self-exciting. If the gentlemen 
who so tenaciously held to this view had only allowed 
their thoughts to wander back to the time when Varley 
discovered the reaction principle of the dynamo, they 
must have known that his inventive genius had been 
wholly centred on the production of machines which 
excited themselves; and was it likely that, with the 
knowledge and experience of after years, he would 
deviate from the principle on which he constructed his 
now historical machine ? 

This feature we have always considered to be one of 
the lamest points in the whole of the Brush evidence, 
and its introduction, with nothing in Varley’s specifica- 
tion or drawings to suggest such an idea, seems to 


savour of something beyond mere misapprehension. 


However, the whole judgment is so terse, forcible, 
and so completely in Varley’s favour, that any attempt 
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on our part to bring out particular points would be 
useless, and we can only hope that with this decision 
we have heard the last of compound winding in its 
legal aspect. The attempt to create a monopoly seems 


to have been a stroke of the “venture nothing, nothing 


win,” policy of the boldest kind, and was doubtless 
deliberately made with the full conviction that the 


electrical trade would submit to demands which have | 


twice been clearly proved to be devoid of any legiti- 


mate foundation, rather than risk the glorious uncer- 


tainty of an appeal to the law. Luckily, however, 
Messrs. King, Brown & Co. refused to admit claims 
which they believed to be baseless, and, with a deter- 
mination and pertinacity worthy of the Scotch race, 
they have succeeded in twice carrying their case. We 
are not aware at what determination the Brush directors 
have arrived, or what complexion of the matter they 
will present to their shareholders ; but it seems too 
ridiculous to suppose that they will proceed to still 
further extremities, although the question may be re- 
opened and obstinately prolonged till the expiration of 


_ Brush’s patent. 


Whatever the future may have in store, it must be 
admitted that great praise is due to the Edinburgh 
firm for their energy and perseverance in the face 
of obstacles which would have simply appalled many 
English manufacturers ; and, as they have been put to 
great expense for the benefit of their fellow traders, it 
is scarcely credible that they will be allowed to go un- 
rewarded, and we feel that an appeal to the electrical 
manufacturing interests to enable them to meet their 
heavy costs, should meet with a cordial response. After 
the previous trial it was hinted that a substantial testi- 


monial to Mr. Varley would have been a graceful 


acknowledgment of his inventions, the benefits of which 
not he, but others, are reaping ; and this we trust will 


_ now be forthcoming, for but rarely do we come across 
_à case 60 well deserving recognition. 


IN an article on this subject our con- 
Create, temporary Industries draws attention 
to the disturbances which may arise in 

telephone wires from the leakage from electric light 
circuits. The whole subject is being fought out before 


Parliamentary Select Committees, and possibly some- — 


thing definite may be decided in the matter. The sensi- 
tiveness of the telephone is well known, but somehow 
or other, in spite of the considerable network of electric 
light conductors radiating over the housetops, we do 
not hear of any serious complaints made by the sub- 
scribers to the Telephone Company in London. In 
America, again, where electric light and electric tram- 
way circuits are rapidly spreading, but little is said of 
their disturbing effects ; it is true that in the case of 
electric tramways alternating currents are not employed, 

but even so-called continuous currents are not as a rule 
80 perfectly uniform as to be unable to set up an induc- 


_ tive action. ‘The one certain cure is, of course, double- 


twisted conductors, and although the cure would be 


equally efficacious if either the electric light mains or 


the telephone wires were thus twisted, yet it would 
probably be cheaper to deal in this way with the tele- 


phone circuits rather than with the electric light con- 
ductors. It might, perhaps, be suggested that the 
particular telephone circuits most affected should be 
duplicated and twisted ; this would answer the purpose 
so long as local work only takes place, but if for 
exchange purposes a twisted circuit has tu be connected 
to a single wire line, the advantage of the — wire 
at once 


The Chicago Illustrated Century 
Century. devotes an article to seriously advo- 
cating the Pennock primary battery 

as a source of motive power for tramways. The inven- 
tor calculates that a 10 mile track with 15 cars on the 
overhead wire system costs $215,000, the storage battery 


method $200,000, cable $885,000, and the Pennock 


plan only a fifth of the electrical and one-twentieth 


of the mechanical systems mentioned. Our contem- 
porary gravely states that Mr. Pennock, by his primary 
batteries, can do away with the necessity of accumula- 
tors, dynamos, overhead wires, &c., and yet run the cars 
at a mere fraction of their usual cost. Moreover, the 
speed and power attained is claimed to be far greater 
than with the steam engine, as will shortly be shown 
by a train to be run between Chicago and New York 
by the inventor himself. The Chicago Illustrated 
Century is just 100 years behind the times, and Mr. 
Pennock will have to add another century to his age 
before that train with primary batteries knocks out 
steam. 


IN an action which took place last 
week in Manchester, for the recovery of 
the agreed cost of a small installation, the defence 
mainly rested upon the fact that as a few lamps went 
wrong in one portion only of the works, the installa- 
tion was bad altogether. The faulty portion was in the 
bleaching room, where “chlorine” is freely evolved, 
and no notice appears to have been given to the con- 
tractors that there were unseen dangers. The plaintiffs, — 
as will be seen from the published report, obtained the 
verdict. Now, this is not the first case, by many, 
‘where installations have failed in bleach and other 
works where “chlorine” is evolved. The action 
of the acid in the damp rooms is very rapid, 
all fittings go at once, and, in general, the insu- 
lated wire is attacked and the conductor destroyed. 
Sufficient care does not seem to have hitherto been em- 
ployed in such works; and if the material used has 
been good and suitable, the manner in which it has 


Expert Testimony. 


_ been fixed has left it open to the attacks of “ chlorine” 


and the speedy failure of the circuit. Forsuch circum- 
stances, special fittings and special wire are required, 
but of what kind and quality has not yet been precisely 
determined. Nevertheless it is difficult to understand 


_ what method of reasoning could possibly have induced 


the jury to arrive at its conclusion. On the face of it 
the evidence seems to have been as clear against the 
plaintiffs as one could well conceive ; therefore we can 
only assume that the jury was influenced by facts not 
made public, or that the statements of Mr. Fawcus, the 
manager of a rival company, were considered to be of a 
biassed nature. In all cases of this kind it would be 
well to avoid bringing forward testimony which is not 
of a strictly impartial character. 
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ADJUSTABLE TELEPHONE TRANSMITTER. 


THIS instrument is intended to enable persons of 
varying stature to adjust the transmitter of a telephone 
to the particular height most suitable to them. By the 
turning of a handle the carriage to which the ordinary 
instruments are attached can be moved up and down to 
any required point, and, by continuation of the brass 
rods through the floors of a building, it is possible to 
make a single telephone to serve for two or more floors. 
The connecting wires are of course long enough to 
allow of considerable extension. 

Any type of transmitter can be equally well employed, 
as it is simply attached to the travelling carriage of the 
er which also carries the bell and battery as 
shown. 
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Some five years ago we used an adjustable trans- 
mitter in our own offices, although not designed in the 
form here shown, which is controlled by Woodhouse 
and Rawson United, Limited. 


NEW DRILLING MACHINES. 


IN our issue of June 27th we referred to a new 
machine for drilling square, hexagonal, octagonal, 
or polygonal holes. We now publish a description 
of this machine, which has been invented by Messrs. 


_ of its ends. 


Ainley and Oakes, and perfected by Messrs. Tyler 
and Ellis. The original machine is similar to an 
ordinary drilling machine in the manner in which 
the spindle is driven and automatically fed downwards, 
The spindle, however, consists of three concentric parts. 
First, the outer sleeve carrying a bevel wheel, and 
driving the intermediate sleeve by means of a key way 
and feather. Second, an intermediate spindle, having 
a set of five cams or cardanic circles formed upon each 
There is a set of cams for each size of 
hole to be drilled. Third, an inner spindle carrying 
the tool and capable of being fed downwards either 
by hand or by an automatic feed, similar to the sliding 
spindle of an ordinary drilling machine. 

The bearings or guides for the spindle consist of flat 
plates of hard steel made in halves and capable of being 
adjusted by right and left-handed screws, and suitable 


_ gearing is provided with handles and clamps. These 


plates are four in number, the two inner having round 
holes and engaging with the circular part of the spindle 
for drilling round holes. These are run back when the 
machine is drilling square holes, and the upper and 
lower plates, which have square holes in them, are 
screwed up so as to engage with the cams and give the | 
required motion to the spindle. The pair of cams with 
which the square plates engage is determined by the 
position of the intermediate spindle, which may be 
raised or lowered by a hand lever and lifting gear. 
This lever works in a quadrant, and is provided with 
five notches corresponding with the five sizes—} inch ~ 
to 1 inch—of holes which the. machine can drill. .The 
cams are set out as follows :—A square hole is made 
equal to the hole to be drilled. From any point in one 
side of the square, an arc of a circle is described with a 
radius equal to the side of the square. From the points 
where this arc intersects the sides of the square, other 
equal arcs are described completing the curve triangle. 
The square in which the cam is to revolve is then 
drawn, and from each of the vertices of the curve 
triangle two arcs are described which complete the 
figure. The point of the tool, which cuts with oneedge | 
only, must be situated beneath one of the angles of the 
triangle, and a different tool used for each size of hole. 
In Messrs. Tyler and Ellis’s improved machine, the 
spindle moves about the centre of a ball joint, the top 
end only being provided with a roller or wheel which 
travels round the inner edge of an annular template, 
being pressed outwards by a pair of spiral springs. The 
inner spindle carrying the tool serves a different pur- 
pose to that of the Ainley-Oakes machine. Here by 
lowering it, the size of the hole drilled can be varied 
with the greatest accuracy, while to drill a parallel hole, 
the whole head of the machine is lowered, moving in 
guides in the main framing. The templates can be 
easily changed, and any desired shape of hole cut. The 
tool is also so made that its cutting edge terminates on 
the centre line of the spindle, and is suitable for any 
sized or shaped hole. Both machines are capable, by 
the fitting of a cranked tool in the holder, of finishing 
and shaping the outsides of objects. The holes made 
by the machines are quickly and accurately drilled. 


IMPROVEMENT IN RAILWAY SIGNALLING 
APPARATUS. | 


AN improved signalling apparatus for railways has 
recently been brought under our notice. Its object is 
to stop railway trains during foggy or snowy weather 
when the distant signal is at danger, and to dispense 
with the use of ordinary fog signals, and therefore with 
the men usually employed to place them upon the metals. 
The apparatus consists essentially of three parts. The 
first is a telescopic spring box platform placed on the 
ground in the centre of the 4-foot way ; the second 
comprises an electric contact roller placed underneath 
the headstock of the engine; and the third is an elec- 


- tric bell and disc fixed on the footplate or engine plat- 


form. The telescopic spring box platform is attached 
to the sleepers, and works in conjunction:with the"ordi- 
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nary outdoor signals. It consists of two wooden boxes 
fitting telescopically inside one another, the outer or 
upper box having an overlapping lid resting upon two 
bent springs. Two similar springs are fixed at their 
upper ends to the underside of the overlapping lid. 
When the outer box is depressed in the manner to be 
subsequently explained, the lower ends of the two latter 
springs form an electric contact by béing forced down 


upon a metal plate carried upon two supports. This — 


act of making contact causes a current to flow through 
two wires connected with the metal plate, and to sound 
a gong attached to a suitable signal post erected in the 
6-foot way. Upon the central part of the underside of 
the before-mentioned ‘lid are fixed two brackets, to 
which is attached, by means of a pin, the upper end of 
a wire chain or cord. The lower end of this chain 
passes over two pulleys, and is connected to a pivotted 
quadrant which communicates by suitable leverage 
with the signal arm. | | 
The electric contact roller consists of a roller mounte 
upon a hollow shaft, fixed in suitable bearings formed in 
thetwoarms ofa forked metallic piece rigidly held by two 
springs, and having a shank which is bolted under the 
headstock of the engine. The roller is weighted at one 
end, and turns loosely upon the hollowshaft which carries 


a circular core of wood. This core has a portion of its 


upper part cut away, forming a flat surface which 


carries two metal bars with which a circular spring 


bearing against the core and arranged excentrically 
establishes a contact whenever the roller accomplishes 
an entire revolution. The two metal bars are con- 
nected at each end with two wires passing through the 
hollow shaft and leading respectively to the battery 
and to the bell arranged on the footplate of the engine. 

The third apparatus comprises an electric bell, an 
indicator or disc connected with -the bell by suitable 
springs, a cord to raise the indicatur or disc, and a 
battery by means of which the bell and disc are ope- 
rated when the contact roller passes over the spring 
box platform. It may here be mentioned that the 
latter platform is by means of the ordinary signal wiré 
depressed so as to be level with the ground when 
the weather is clear and the signal open, and is raised 


during foggy or snowy weather, when the signal 


is moved to danger. In summer time the signal may 
be éntirely disconnected -from the platform which 


_ is then permanently held in a depressed condition, or 
the signal may be continuously operated in conjunction 


with the spring box platform for ordinary signalling 
purposes, whatever may be the state of the weather. — 


_ (ait may be well to explain the working of this appa- 


ratus. When the locomotive passes ôver the telescopic 
platform, the upper box is depressed by the contact 
roller, the circuit is completed, and the bell on the foot- 
plate of the engine is caused to ring, and the disc falls 
into the position of danger. The bell continues to 
ring and the disc remains at danger until the engine 
driver pulls the cord, thus interrupting the circuit and 
raising the signal to its safety position. Simultaneously 
with the depression of the platform, the second electric 
circuit is completed and the gong on the signal post 
sounds. | | | | 
This system of signalling has been invented by Mr. J. 
A. H. Child, of East Greenwich, and Mr. J. Emery, of 
Erith. It has now been in operation on some sidings 
on the South Eastern Railway at Erith, for nearly a 
year, and has given complete satisfaction. 


Dissolution of Partnership—Mr. Wilhelm Lah- 
meyer, partner in the Deutschen Elektricitätswerke zu 
Aachen (Garbe, Lahmeyer & Co.), retired from this 
firm on the lst inst. The business will be carried on 
as usual by Mr. H. Garbe, but Mr. Lahmeyer will still 
have an interest in it. The reason for his withdrawal 
is to enable him to devote more time to the working 


out of inventions relating to central station lig!.ting 


and the transmission of power. He purposes, ticre- 
fore, to establish a new firm, which will work in con- 


Junction with the Aachen firm. 


COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM A CORRESPONDENT. | 


THE Metropolitan Board of Works at Buda-Pest has at 
last agreed to grant the local tramway company a con- 
cession for laying down a trial line for the use of the 
Zipernowsky vertical system (already described in full 
in your journal), and the grant of a permanent conces- 
sion for lines on this principle will depend on the results 
obtained on this trial line. It is to be hoped that elec- 
trical and engineering specialists will soon have the 
opportunity of learning the practical value of this 
interesting construction. 3 | 
Meantime, the Buda-Pest electric City Line, laid 


down by Siemens and Halske, is making constant 


progress in the construction of new lines. It has 
already at its disposal a very extensive net of 
lines, and has consequently been requested by the 
municipality to introduce transfer tickets between 
the different lines. This request, however, has been 
declined, as the proprietors have not at their disposal 
the number of vehicles required for this service. 

The first electric tramway in a Hungarian provincial 
town will shortly be commenced in the celebrated 
Hungarian watering-place Herkules-Bad. The Royal 
Hungarian Minister of Commerce has granted to 
Victor Lorenz, Engineer, the concession for the technical 
preparations for an electric line leading from the rail- _ 
way station Herkules-Bad to the watering-place of the 
same name. The concession is for one year. | 

The erection of interurban telephone lines makes 
considerable progress in Austria-Hungary, especially as 
regards the connection of provincial towns with each 
other. A telephone line has been recently arranged 
between the little towns Kâsmark and Leibritz, which 
was put in action on the 16th inst. Fr 

Between Vienna and Prague, a second interurban 
telephone net is to be introduced, since the telephonic 


_intercourse between these two towns has become very 


active. The new line is to be carried through the 
towns Briinn and Kolin. 

The parish authorities of the Hungarian village Zichy- 
falva have resolved to light the streets of the place. 
electrically. The installation is to be combined with 
the illumination of a steam mill situate at the distance 
of 14 kilometres, so that the Dutch Colonisation Com- 
pany, who are the proprietors of this mill, are to erect 
the installation at their mill and to supply the po 
from their steam engines. About 50 glow lamps will 
be furnished to privats consumers. The entire installa- 
tion is calculated for 150 glow lamps. 

In the Bohemian town Teplitz, where the agreement 
with the gas company. expires next year, a municipal 
electrical station is to be erected, for which several 
English and German and two Austria-Hungarian firms 
are tendering. | 

The Commission of Management of the Technological 
Trade Museum in Vienna has resolved to create a 
special school for electrotechnics with theoretical and 

ractical instruction and a four- years’ course of training. 

ts object is to train young men, having a sufficient 
preparatory education, as workmen of superior grades, 
foremen, &c., for electrotechnical works, lighting instal- 
lations, &c. This special school will be the first of its 
kind either in Austria or Germany ; it will possess a 
complete and excellent equipment, and it will be under 
the influence of a special committee of eminent prac- 
tical men. If it is sanctioned by the Minister of 
Pablic Instruction, the first and second session of this 
school will begin in October next, the third on 
October Ist, 1891, and the fourth on October Ist, 1892. 

A similar school, though on a more limited scale, 
has existed, for some years, in the Royal Hungarian 
Trade School at Kaschan, under the special management 
of Prof. T. F. Weyde. : It is provided with a small 
electrotechnical workshop, which enables the pupils to 


become electrotechnicists by means of actual work. . 
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The Vienna International Electric Company, which 
is to open in November the great electrical works, 
supplies provisionally current for illuminating the 
Pacher restaurant at the Vienna Exhibition of Agri- 
culture and Forest Service, and for working a mill 
erected there by Ganz & Co., which is driven by an 
alternating current motor at the distance of 14 kilo- 
metres from the central station. 


_ ALTERNATIVE PATH EXPERIMENTS. 


By Dr. OLIVER LODGE. 


I AM somewhat surprised at the tone of controversy 

adopted in places by Mr. 8. A. Varley in your last issue, 

but as he has asked repeatedly for a re-statement of my 

explanation of the “alternative path experiments,” I 

hh it in what I imagine to be its simplest possible 
orm. 

The experiment consists in discharging a Leyden jar 
through a metallic circuit, two points of which are 
brought very near together, and chserving the condi- 
tions under which sparks occur across the air between 
these points. 

The explanation of the spark is as follows :—When a 
_ battery, or any form of current-propeller, is used to 
_ send a current, C, through a resistance, R, the difference 
of potential between the ends of that resistance is RC; 
and if the current be strong enough, and the resistance 
high enough, this difference of potential may attain 


such value as can break down a determinate width of 


air gap. 

In the case of a Leyden jar discharge, the current 
while it lasts is very strong, and the obstruction offered 
by a wire is very great, hence the conditions needed 
for a spark are likely to be satisfied. | 

The length of this spark (which I have elsewhere 
called a B spark, or a derived spark) is directly pro- 
portional to the maximum strength of the current 
_ passing, and to the impedance of the portion of the 

circuit intervening between the two points of deriva- 
tion. The latter factor (impedance) depends directly 
on the frequency of oscillation of the discharge, as well 
as on the length and shape of the circuit; the former 
factor (current strength) depends on many more or less 
obvious things, but it depends also on the damping 
coefficient of the oscillations, in a way which at first 
sight might not be expected because of the fact 
that a current does not attain its maximum value 
till a quarter period has elapsed since the commence- 
ment of discharge (just as the swing of a released 
pendulum does not attain its maximum velocity till 
a quarter period after it has been let go) ; and this time 
though short, is long enough to permit some dissipation 
of energy, especially when thin iron wires are included 
in the circuit. 

Applying this theory to my quantitative experiments 
they are numerically explained ; and so, until some 
fresh experimental evidence in a disturbing direction 
is adduced, I see no good reason for re-opening the 
question. I have hitherto failed to see any such 
evidence included among Mr. Varley’s allegations and 
surmises, and I really do not know why he declines to 
accept it, nor why he seems to feel some personal 
grievance in the matter of its adoption. 

I am very willing to consider and answer any valid 
argument against the truth of such modern views con- 
cerning electrical phenomena as I have in various places 
_ endeavoured to expound, but until there is something 
_ substantial to attack, it is not much good keeping one’s 
hand in by pummelling straw. The only point brought 
forward by Mr. Varley which seemed to present some 
plausible semblance. of difficulty, viz., that about elec- 
tric welding, I discussed, principally for its own sake, 
in the columns of your contemporary Industries for 
June 27th. 


CONNECTING LIGHTNING CONDUCTORS 
TO GAS AND WATER PIPES. ee 


Pror. L. WEBER has an article in the Elektrotechnische 
Zeitschrift of July 4th, in relation to this subject. Hae 
says Prof. Lodge’sinvestigations were restricted by two 
presuppositions, viz., that the duration of a flash is very 
brief and something like a millionth part of a second, 
ordinarily, and that the discharge is oscillatory ; con- 


sequently the only inference that could be drawn from | 


them is, that self-induction may be best avoided by 


exchanging the solid conductor for a flat or a hollow | 


one, and by making the conductors branch as much as 
possible ; further, that the best means of diminishing 
the dangerous spreading of the fluid, which is due to 
self-induction, is to augment the conductor’s capacity, 
and that the most practicable method of doing this is 
to connect the conductors to the gas and water system. 

Now, says Prof. Weber, there is indubitable evidence 


that the duration of a flash may vary within very wide 
limits. There are flashes which do indeed last only 


for the millionth part of a second, such as those 


_ observed by Dove with his revolving disc, and these 


are badly described as brief duration flashes. There 
are, besides, flashes whose duration is 4-1 second ; these 
are called long-duration flashes, and are further dis- 
tinguishable from the others by their ruddy tint. 

It is extremely probable that it is only long-duration 
flashes which have the power to communicate fire, 
although violent mechanical and physiological distur- 


‘bances may be occasioned by those of brief duration. 


That the latter may possess oscillatory characteristics 
can, by analogy with the artificial sparks produced 
with a battery, and on the authority of Prof. Lodge’s 
observations, be accepted ; but that they possess them 
normally has yet to be proved. | | 

That there may be long-duration flashes without 
these characteristics has been proved by photographs 
taken by the writer last summer, and described in the 
reports of the Berlin Academy. That long-duration 
flashes can also be oscillatory, he is not as yet in a 
position to deny, but the probability is against it. 


‘Naturally a multitude of variations on these two 


extreme types may be conceived. 

It will now be seen, says Prof. Weber, that Prof. 
Lodge leaves untouched a class of flashes which is of 
long duration and not oscillatory, as well as another 
class whose characteristics are perfectly established. 
His investigations only take account of flashes whose 
characteristics are hypothetical,.and their only practical 
value, therefore, is to confer fresh importance upon one 


of the oldest established types of conductor construc- © 


tion that, viz., in which the conductors are attached to 
the gas and water systems, and, possibly, to throw into 
relief the superiority of ‘Melssen’s system over that of 
Gay-Lussac. | 

The plan of construction for lightning conductors, 
the sufficiency of which has been made manifest by 
a century of use, will, Prof. Weber thinks, undergo no 
sensible alteration through Prof. Lodge’s investigations, 
but rather will its usage be confirmed in every essential 
particular, and the difficulties which stand in the way 
of its wider adoption removed. | 


AUSTRALIAN NEWS. 


(FROM A SYDNEY CORRESPONDENT.) 


THOUGH Sydney itself is very much behind its 
neighbours Melbourne and Brisbane, in the matter 
of central stations, still in the matter of electric 
lighting of country towns, New South Wales is 
much ahead of either Victoria or Queensland. As 
your readers doubtless know, Tamworth has for 
some time had the electric light installed by Messrs. 
Harrison & Whiffan, for the Crompton Co, The 
installation at the town of Young has just com- 
pleted its anniversary, and the town authorities 
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have taken it over in good working order from the con- 
tractors, Messrs. H. H. Kingsbury and Co. The town 
of Moss Vale also has a small plant for public lighting, 
as also has Enfield. The lighting of the tcwns of 
Lambton and: Penrith are proceeding apace under the 
hands of Messrs. H. H. Kingsbury and Co., who have 


secured the contracts for both places. The plans are 


prepared for the lighting of Katoomba, a small town 
in the Blue Mountains, the contract for which has also 
been secured by Messrs. H. H. Kingsbury & Cv., and the 
wiring of several of the houses already completed. 
Tenders have been asked for the lighting of Red- 
fern, a Sydney suburb, and the towns of Newcastle 
and Grafton. The towns of Tenterfield, Maitland, 
and others, and the suburbs of Ashfield and Camp- 


belltown are all considering the question of electric | 


lighting in real earnest. Taking things all round, it 
looks as if we were going to have a boom in electric 


lighting in New South Wales. An electric tramway is 


projected in Sydney, on the Thomson-Houston system, 
and orders have already been sent to America for the 


necessary equipment. There are several well-known 


English electricians located in Sydney just now, viz., 


_ Mr. Elwell, of Elwell & Parker, who has just given very — 


good evidence before the Pablic Works Committee on 


_ the subject of electric trams; Mr. Callender, of the 
Callender Bitumen Company ; and Mr. J. R. Williamson, — 


late managing director of the Edison-Swan Company 
of Manchester, and who has now established himself 


here as managing director of the Williamson Electric 
Engineering Company. The want of a good consult- | 


ing electrician has been felt here for some time, and 
Mr. Robert Oxlade, late of the Eastern Extension Com- 


pany, and still more recently electrician to Messrs. . 
_H. H. Kingsbury & Co. and designer of the Young in- 


stallation, has thrown himself into the breach, and 
already his action seems to be well appreciated. Ata 
recent meeting of the N.S.W. Engineering Association 
a paper on Mr. Van Rysselburghe’s system of distribu- 
tion by ‘‘hydro-dynamos ” was read and discussed. The 
reader of the paper must have had a rather uncomfort- 
able time of it, as out of about a dozen speakers not 
one found a word to say in its favour. 


4 


The installation at Young is on the Thomson- 
Houston alternating system, and comprises three 500- 
light 16-C.P. dynamos of 1,000 volts potential, the 


transformers reducing this to 52 volts for the house 


circuits. There are two 25-H.P. Fowler engines, one 
only of which is being used at present to drive two 

The streets are lighted by 10 lamps, each containing 


six 16-C.P. incandescent lamps, and about 60 lamps of 


over 16-C.P. 


‘The rates at present charged by the municipality are 


as follows :--One light, per annum, £1 103. ; two lights, 


£2 15s. ; three, £4; four, £5 58. : five, £6.10s.; six, 


£7 10s.; seven, £8 108. ; eight, £9 10s.; nine, £10 15s. : 
— £15 5s. ; all over this number 10s. per annum 
each. 
This is about equal to gas at 3s. 2d. per 1,000 c. feet, 
and gas cannot be produced in Young under 12s. 6d., 


which shows well for electricity in New South Wales. 


At present only about 700 lamps are being used. 
The plant being put in at Penrith consists of two 


30-N.H.P. compound Robey engines, driving two 650- 


light Thomson-Houston alternating dynamos. 

At Lambton, two 25-N.H.P Fowler engines are being 
uged, with two 650-light Thomson-Houston alternating 
dynamos. | 

Tamworth at present has only a capacity of 500 
20-C.P. lamps, the majority of which are used in 


street lighting, the dynamos being driven by two 12- 


N.H.P. semi-portable engines made by John Fowler 
and Co. 

By the Mariposa, which arrived last week from San 
Francisco, came materials for starting an experimental 
line on the Thomson-Houston system. The cars are to 
arrive by next steamer. 

Tenders for the supply and erection of plant for elec- 
tric light at Bullock Island, Newcastle, gave some 
curious results. There were eleven tenders, ranging 


ture as produced by the field magnets, 


from £2,720 to £6,275, there being over £1,000 differ- 


ence between the lowest tender and the next lowest. 
Crompton & Co., Ganz & Co., Siemens Bros., The Brush 


Company, and the Manchester Edison and Swan were 


amongst the tenderers, the rest being local companies. 
With regard to isolated electric lighting plants, the 


offices of the Daily Telegraph and of the Evening 


News are lighted, the latter having a fine set of Crompton- 
Howell cells ; all the latest hotels have, of course, had 
the new illuminant installed. Circular Quay, the 
busiest part of the harbour, from which go the Orient, 
P. & O., Messageries, Maritines, &c., mail boats, and 
most of the ferry boats, is well lighted by means of Brush 
arc lamps (shortly to be replaced by Brockie-Pell), as 
is Cowper’s Wharf, Woolloomooloo, where the American 
mail steamers are wharfed. 
June 1st, 1890. 


NEW REGULATOR FOR CONSTANT CUR- 
RENT DYNAMOS.* 


THE method of regulating constant current machines, 
illustrated diagrammatically in the cut, consists in the — 
application of a set of demagnetising or opposing coils 
around the armature, in combination with a device fo! 
varying the current in the coils or varying the number 
of convolutions through which the current passes. 

In this machine the core of the armature contains 80 
much iron as not to become saturated when under load. 
The field magnets are wound so as to operate nearly, if 
not quite, to saturation. The field coils are connected 
in multiple, and are placed, as shown, in the main 
circuit. In order to prevent, as far as possible, sudden 
changes in the magnetism of the fields, Prof. Elihu. 
Thomson, who is the inventor of the regulator, proposes 
to make the field magnetism the resultant of the mag- 
netising effect of two or more field magnet coils. These 
are to be placed in separate circuits having different _ 


self-induction. The difference of self-induction in the 


two coils of the branches may be obtained by giving a 
different number of turns to the coil. The current 
which passes in the two coils may be made equal by 
having the coil resistances equal, or by adding re- 


sistance to the coil branch which Las the least re- 
-gistance, as is indicated to the left in the diagram. The 


main portion of the regulator consists in the stationary 
set of coils wound about the armature. These when in 
Circuit convey current in a direction to neutralise or 
tend to neutralise the induced magnetism of the arma- 
It is only 
requisite that this opposing action have a value such 
that under any conditions the machine yields its normal 
current and an electromotive force just sufficient to 
maintain that normal current. A moving arm at the 
top slides over a set of contacts connected with the sec- 
tions or successive turns of the coils, as shown. This 
contact arm is controlled by a lever, actuated by a mag- 
net core against the counter action of a balance weight 
and spring. The last-named coil is made responsive to 


* Western Electrician. 
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the variation of the main current. The connections 
are such that when the current on the circuit increases 
above the normal, the arm at the top is shifted to bring 
into action the stationary coils about the armature. 
This produces an effect which opposes the effect of the 
magnetism of the field upon the armature, and ‘cuts 
down the electromotive force. When the current falls, 
the regulator acts to cut out turns of the stationary 
coils. This gives stability of current strength under 
varied conditions, either with all the lights in circuit 
or with a lessened number. | 


THE BIRMINGHAM BRISTOL ROAD 
ELECTRIC TRAMWAY.* | 


THIS tramway forms one section of the Birmingham 
Central Tramways Company’s system, and extends 
from the city along Suffolk Street, Bristol Street, and 


Bristol Road to Bournbrook, being three miles in 


length, and double line throughout. For about twelve 
years the above route was worked on the 4 feet 84 inch 
gauge as a horse tramway; but having become very 
dilapidated and dangerous, it has recently been re- 
constructed to the same gauge and in a similar manner 
as the remainder of the,company’s lines, in connection 
with which a generating station has been erected at 
Bournbrock for the purpose of enabling the accumu- 
lator system of electric traction to be adopted. 

The charging station, 75 feet long and 63 feet wide, 
where the cars are relieved of the exhausted batteries 
and supplied with charged. ones, forms the front of the 
depot, and contains four lines of rails, which run 
through it into the car-shed behind, which is 100 feet 
long and 63 feet wide. The whole of the trucks in 
the car-shed and charging station are provided -with 
- pits, so that an examination can be made of the motors, 
gearing, and brakework, wherever the car may be 
standing. For the removal of the cells toand from the 
cars there have been constructed four hydraulic 
elevators, with eight shelves to each elevator, capable 
of storing sufficient cells for sixteen cars, besides which 
additional storage is provided in the accumulator room, 
where platforms are fixed to accommodate sufficient 
cells for two extra cars. These can be charged at the 
same time as the cells on the elevator cages, which are 
not closed in, but are open all round, so that the cells 
may be thoroughly under control and examination. 
‘Underneath the whole area occupied by these elevators 
is a chamber which facilitates examination of the 
cylinders, rams, and connections, and enables the cages 
to fall below the floor level. D à 

The engines and boilers are in duplicate, and each 
boiler is capable of generating steam for one engine, 
each engine being guaranteed to deliver 100 horse- 
power on the flywheel. The two boilers are of steel, 
multitubular, of the “economic” safety type, 12 feet 
6 inches long and 7 feet 6 inches diameter, each with 
two flues 2 feet 4 inches diameter. — 


The dynamos, two in number, are in the same room 


as the engines, and are duplicate of each other. They 
are of the Elwell-Parker continuous current type, shunt 
wound, each to give 120 volts 500 ampères, at an 
approximate speed of 540 revolutions per minute, and 
do the whole of the work, charging accumulators for 
twelve cars, the lighting of the depôt, and the current 
supplying an 8-unit motor, which drives the machine 
tools. Dogs and slides are provided for tightening up 
the belts when required. The brushes are arranged to 
bear lightly upon the commutator, and are carried upon 
a rocker, which rotates to permit its being set in the 
best position, the brush holders ‘being fitted with in- 
_sulated “ hold-off ” catches. Two sparé armatures will 
be provided to fit either of the two dynamos. Re- 
_ sistance coils and switches are provided for maintaining 
_ a constant electromotive force at the dynamo terminals. 


* Abstract from an article in the Engineer. 


‘side passengers. 


- J-iron strengthened by two King trusses. 


-From the positive terminals of the dynamos connection 


is made to the main switchboard, also in the engine 


-room, provided with two main Cardew.. voltmeters, 


ammeters—600 ampéres each—main dynamo switches 
and fuses, and distributing switches and fuses. On 
leaving the main switchboard the cable rises up 
to the tie-rods of the roof, along which it ;is . con- 
ducted in a hard wood casing to the switch room, 
adjoining the accumulator room and the hydraulic 
elevators into which the cable drops, and is distributed 
among five regulating boards, one for each of the ele- 


- vators and one for the accumulator room. Each board 
is fitted with ammeters, switches, fuses and adjustable | 
resistance. coils sufficient for eight circuits, 2.e., the 


eight shelves of the cage or hydraulic elevators, and 
carrries up to 50 amperes. The resistances are arranged 
so as to be capable of maintaing a constant charging 
current through each set of cells. A voltmeter and 
multiple pole switch are provided to each board for 
measuring the electromctive force of any set of accu- 
mulators. From one of these regulating boards con- 


nection is made with the platforms in the accumulator | 
. room, the leads from the remaining four being takén 


overhead along a division wall to the vertical copper 
strips, attached to the castings guiding the hydraulic 


_ cage elevators. ‘These :vertical:strips:run from top to 
bottom of the guides, and are :eléctrically connected to 


the batteries on each shelf by spring contact blocks 
attached to the cage, rising dr. falling with it, and 
sliding against the copper strips. After the current has 


- passed through the batteries on the cages, it returns by 
means of similar copper strips on the opposite guides to 
-thé negative lead, then through the negative terminal 


fuse:blocks, and on to the dynamo. There are also pro- 
vided portable voltmeters for testing single cells, tacho- 
meters for indicating speed of dynamos, and hydro- 
meters for testing the specific gravity of the acid 
solution.: The accumulators, secondary batteries, or 


- storage batteries, are of the Elwell-Parker type, con- 


tained in vulcanite cells filled with dilute sulphuric 
acid, and are composed of thin lead grids, filled with-a 


paste of red lead or minium, and placed verticaily in 


the cell. There are 19 grids or plates in each cell, 10 


-negatives and 9 positives, each plate being about 8; 
-inehes by 64 . inches. 


The plates are kept apart by 
means of vulcanite insulators, and sufficient space is 
left between the plates to prevent their being short- 


circuited in case. any of the paste pellets should 
‘happen to fall out of the perforation of the grids. 


When placed in the car, or when being charged, eight 
cells are placed in a teak tray and permanently con- 


. nected, three of such. trays forming one .of the four 


groups into which the whole battery—when in the car 


is divided for controlling purposes. There are 96 
. cells to each car, giving a total electromotive force of 


about 192 volts, and requiring a current of about 35 


- ampéres to charge them, an operation which lasts about 


10 hours. The hydraulic cage elevators: are 80 con- 
structed that the cells can be removed any time, and 
the operation of charging is commenced by the auto- 
matic connection, made directly the trays are removed 


from the cars to the.shelves of the elevators. The light- 
_ing of the sheds and shops is by means of 16 candle- 
power incandescent lamps distributed throughout the 


building,. with wall plates for connecting with portable 
hand lamps. Two 2U0-candle-power lamps are fixed 
over the entrance tothe charging station. 
The cars—twelve in number—have been built by the 
Midland Carriage Company at Shrewsbury, the electrical 
and mechanical fittings being supplied by the Electric 
Construction Corporation from their works at Wolver- 
hampton. The cars—which are very similar in appear- 
ance to the cable cars belonging to the same company— 
are 6 feet3 inches wide and 26 feet 6 inches long, about 
4 feet 6 inches at each end being occupied by the plat- 
forms, and are constructed to carry 24 inside and 26 out- 
They are carried on two bogie trucks, 
about 15 feet between centres,.the framework being of 


the cars reversible garden seats are provided, and inside, 
the usual longitudinal seats with a passage down the 
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centre. There are six trays on each side of the car, and 
each tray holds eight cells, there being 96 cells alto- 
gether. The cells are of vulcanite, and the trays of teak, 
each tray carried on three runners fixed to the car floor. 
The cells in each tray are permanently connected up in 
series, and the positive and negative terminals are con- 
nected to: brags plates attached to opposite ends of the 
tray.: ‘ Between each pair of trays is fixed a spring 
copper contact block, \/-shaped, screwed to the floor of 
the car, with the apex of the \/ pointing outwards, the 
wings of the \/ spreading laterally. When the trays are 
pushed into the cars, the two tips of the Y pieces come 
into contact with the brass plates on the ends of the 
trays,and so the whole of them are automatically con- 
nected up. The 12 trays—96 cells—are arranged in four 
groups of 24 cells each, the whole of the cells in each 
group being permanently in series, and the four posi- 
tive and four negative terminal leads are brought up to 
the switch used by the driver of the car, by means of 
which the four groups may be connected up with the 
motor in six different ways :—No. 0, all the groups 
separate and disconnected ; No. 1, all the groups in 
parallel, but not connected with motor ; No. 2, the four 
groups in parallel, all the positives being connected to- 
getherand with the positive terminal of the motor, and all 
the negatives together and with the negatives terminal ; 
No. 3, half the groups in series and half in parallel ; 


No. 4, one group is cut out and the other three groups | 


are connected in series ; No. 5, the whole four groups 
. in series. Thus it will be seen that the whole of the 
cells are always in use when the car is in motion, 
fair uniformity of discharge being maintained. 
When the switch handle is at the extreme end, 
the whole of the batteries are on open circuit, 
disconnected from each other and from the motor. 
On being moved into the first position, the batteries are 
all connected up and ready for work, but not connected 
with motor. This position tends to equalise the bat- 
teries (No. 1). The second position connects the bat- 
teries with the motor, but only gives one-fourth of the 
total electromotive force, and would be used probably 
when travelling on the level with a light load (No. 2). 
~The third position gives half the total electromotive 
force (No. 3). The fourth position gives three-fourths 
of the total electromotive force, one group being cut 


out (No. 4). The fifth position gives the total electro- 


motive force of the whole of the 96 cells, and would be 
used in going up-hill with a heavy load (No. 5). 

The motors are of the Elwell-Parker type, double 
limb, series wound, and run with 140 revolutions, but a 
velocity of 700 revolutions per minute is required to 
maintain aspeed of eight miles per hour. There is 
only one motor to each car, carried on one of the bogie 
trucks by means of an aluminium, brass, or steel 
frame, which has three points of support, two being 
_rigidly fixed on one axle of the bogie, and the other 
resting on the second axle, through the intervention of 
a strong helical spring. . Thus it will be seen that the 
motor and its appendages are entirely independent of 
the oscillation of the car, due to variations of load. At 
one end of the armature are the commutator and 


brushes, and the other end carries a pinion, which | 


gears right and left into two spur wheels carried by 


countershafts on a brass frame. On these samé counter- 


shafts are fixed additional pinions, which gear into spur 
wheels on the two axles of the bogie, and thus the 
motion of the armature is gradually reduced to the 
Speed required for the car, the proportion being about 
6} to 1. All the gearing is done by helical teeth. 

The switch, by means of which the driver controls 
the current, and therefore the car, is placed on the car 
platform just beneath the steps, and is quite out of the 
way of the passengers. The lead, &c., joining the cells 
_ up to the switch, are enclosed in a teak matchboard 
casing, the switch being placed on the top of the casing. 
The part of the car floor over the motor is removable. 
The cars are lighted by two 16-candle-power incan- 
descent lamps—one at each end. A powerful brake is 
provided, which grips the whole of the eight wheels 
a _ time, and there is also an auxiliary brake 
a | 


THE PREECE DYNAMO. 


IN the Preece dynamo, to which we referred in a recent 
issue and of which we now give an illustration, the 
bed-plate and brackets are one complete casting. The 
plummer blocks are fitted with adjustable phosphor 


bronze bearings, and each bearing is fitted with a sight © 


feed lubricator.  : 

The magnet yoke, which is cast in one piece, is let 
into a recess in the bed-plate, and the pole pieces are 
separate castings bolted to the magnet yoke. The field 
coils are wound upon separate shells with zinc flanges, 
and are interchangeable for all machines of the same 
output. The armature is built up with charcoal iron 
discs insulated from each other with a specially pre- 
pared varnished paper, and are held in position on the 


shaft by two insulated bolts passing through the driving 


end plates which are firmly keyed tothe shaft. The 
armature core is ventilated internally by suitable 
divisions being left at every 2 inches between the 
plates. The armature is wound one layer deep, with 
19/17 strand braided cable, and connected up to a 60- 


part commutator, there being one complete turn per — 


commutator bar. 2 

The armature on the pulley side is provided witha 
blower to send a current of air through the pole pieces 
and prevent an accumulation of dust; both ends of 


_ the armature are protected with brass shields fitted to 
the pole heads. The brushes are made of soft brass 


wire and their pressure upon the commutator is regu- 
lated by thumb screws. _ 

At aspeed of 800 revolutions per minute the E.M.F. 
is 110 volts, and the current at full load, 250 amperes, 
there being no sparking. The rise of temperature after 
10 hours continuous run is said to be 40 degrees on 
the armature conductors, and the field coils 30 degrees 
Fah. above the temperature of the air. 


A Locomotive Telephone Signal.—In order to show 
that the telephone may be adopted as a danger signal 
on railway lines, a locomotive telephone signal was 
recently tested by the Baltimore and Ohio Railroad 
Company on about three miles of its track. The 
apparatus consists of a single iron rod running between 
the rails, supported on insulators, an: an electric gong 
connected with a battery carried on the locomotive. 
The connection between the gong and the iron rod is 
made by means of an insulated wire from the gong to 
a wire brush underneath the locomotive, which touches 
the rod. Two trains approaching each other on the 
same track will complete a circuit and warn each other 
by ringing the gong. The gongs on the two trial trains 
commenced ringing when they were about two miles 
apart ; the telephone mouthpiece was then switched to 
the wire, and conversation was carried on between the 
two drivers. The apparatus is stated to have worked 
very satisfactorily. | 
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LONDON COUNTY COUNCIL AND OVERHE 
WIRES. | 


OBJECTIONS OF LOCAL AUTHORITIES. 


On Tuesday last, at the weekly meeting of the London County 
Council at Spring Gardens—Mr. Alderman Haaais in the chair— 
Mr. NATHAN Moss, the Chairman of the Fire Brigade Committee, 
submitted a report containing the following statement :— . 

“We have to report with respect to the 200 additional fire- 
alarms authorised by the Council on 30th July last, that we have 


ascertained from the Post Office that the average annual cost of: 


the call-points on the north side of the Thames will be about 
£9 12s. 8d. As this sum is less than the amount (£10) which we 
estimated, we have given directions for the work to be put in 
hand. As-regards the additional fire-alarms south of the Thames, 
however, we have been informed by the Post Office that, in con- 


sequence of the objections of the local authorities of certain — 


districts to the erection of overhead wires, underground pipes 
would have to be specially laid for the wires in such districts. 
The annual cost of the fire-alarms would, in consequence, be 
increased in some cases as much as four and five-fold. In fact, in 
one instance, at Tooting, a single call-point would cost more than 
£53 a year. We cannot recommend.the Council to pay such a 
large sum for these fire-alarms, and we are accordingly unable at 
present to order the establishment of more than 20 out of the 52 
which we proposed to have fixed in the part of London referred to. 
The average annual cost of these 20 will be £10 5s. 6d. each. The 
following are the stations which will not have their complement 
10) of fire-alarms, viz. : Kennington, Tooting, Cla , Battersea, 
hooter’s Hill, Blackheath, Lewisham, Camberwell and West 
Norwood. We may mention that we propose to have a fire-alarm 
fixed in Blackwall Lane, East Greenwich, the Vestry of Greenwich 
having asked that such a means of communication with the 
brigade might be afforded to the inhabitants of the locality.” 

Mr. Bracucrort wished to know whether it was the policy of 
the Fire Bri Committee to encourage the erection of 
overhead wires | 

Mr. Moss stated that the matter referred to in their report was 


a rather serious one, so far as the committee were concerned. © 


They felt that it was not desirable to incur the extra expense 


which would be necessary for the laying of underground pipes. 


Therefore, under the circumstances, they would have to forego 
placing some of the fire alarms, so long as the parochial authori- 
ties were so strongly opposed to-overhead wires. 

Mr. Beacucrort hoped the Council would not encourage the 
abominable example set in some cases of erecting overhead wires. 
(Hear, hear.) He ho 
special report on the subject. 


ANOTHER Ezecrric Ligutine Bizz. 


NOTES. 


Cardiff Lighting.—At a recent meeting of the Light- 
ing Committee, a deputation from the residents of 
Broadway attended, to ask for better lighting of that 
thoroughfare. It was stated that a great many shops 
now empty, would be occupied if Broadway were better 
lighted. The deputation were told that the matter 
would be favourably considered. The committee next 
received a deputation consisting of Mr. Garcke (secre- 
tary and manager), and Mr. Deakin (local manager), of 
the Brush Electric Lighting Company. Mr. Garcke 
dealt-at length on the advantages of electric lighting, 
and urged the committee to recommend to the corpora- 
tion that they support the application of the company 
next session of Parliament for a provisional order to 
illuminate Cardiff with the electric light. The 
chairman said that so far as a promise or entering 
into any contract, the committee were not in a 
position to take action. 
drew. A motion that a special meeting be called 
to consider the matter, and that in the meantime 
the Town Clerk be instructed to ascertain if any 
corporate bodies had obtained provisional orders, and 
had granted them to electric lighting companies, and if 
so, upon what terms ; also that the engineer procure 


particulars as to subways in use in other towns, the 


laying of subways in Cardiff, and other details. - 


ped the committee would bring forward a 


The deputation then with- 


Electric Lighting in Newcastle.—It has been resolved 
by the Lighting Committee of the Newcastle Corpora- 
tion, to recommend the Watch Committee to light the 
whole of Neville Street with five electric arc lamps, in 
place of 80 or 90 gas lamps. | cos | 


Electric Lighting in South East London, — The 
Committee of the House of Commons has passed a Bill 
confirming a provisional order granted by the Board of 
Trade to the Electric Installation and Maintenance 
Company for the electric lighting of the district sur- 
rounding the Crystal Palace. The area is defined to 
consist of a portion of the district of the Lewisham 
Board of Works, and small portions of Beckenham, 
Camberwell, Lambeth, and Croydon. The order granted 


_ to the Metropolitan Electric Supply Company for light- 


ing the parish of Paddington was also confirmed. 


Electric Lighting at Mirfield.—Messrs. Lister, of 
Battyeford, Mirfield, contemplate having the whole of 
their works lit up by electricity. This is the sixth firm 
in Mirfield which has introduced electric lighting. 


Electric Lighting of St. Pancras.—The electricity 
committee reported at the last vestry meeting that some 
43 tenders had been received. The committee promises 
to report thereon at the earliest possible date. The 
London Electric Supply Corporation and the Metropo- 
litan Electric Supply Company are again making appli- 
cations for provisional orders to supply St. Pancras. 


Barnsley and the Electric Light.—Considerable 
discussion is taking place in the Barnsley Town Council 
with respect to Mr. Bromley Holmes’s advice that the 
Westinghouse Electric Company’s tender be accepted at 
a cost of £17,800. The Barnsley Independent takes up 
the subject warmly, and wants to know why the tender 


of an English company, the National Electric Supply 


Company, for £11,888, should not be accepted. It con- 
cludes its article as follows :— We also think they 
ought to give the work to English firms, in preference 


to giving it to firms which are not English. The 


question is a wide and an intricate one; but, on the 
face of it, this passing over of an English tender for an 
American tender which is dearer, will require con- 
siderable explanation, we think, before it can be ren- 
dered acceptable to the ratepayers. Seeing that the idea 
of introducing the electric light into the borough took 


its rise from the desire to get an illuminant cheaper 


than that supplied by the Barnsley Gas Company, the 
policy proposed by the Town Council may surely with 
reason be spoken of as economy extraordinary.” 


Lighting the Portman Rooms, — Messrs. Benham 


and Sons inform us that they have secured the contract 
for electrically lighting the Portman Rooms (formerly 
Madame Tussaud’s exhibition. The Metropolitan 
Electric Supply Company is arranging a special main 
from the Manchester Square station. 


Electric Light in Edinburgh.—At a sub-committee 
of the Lord Provost’s Committee of the Town Council 
had under discussion last Friday the question of an 
electric supply for the city. Some conversation took 
place, and it was resolved that the Parliamentary 
solicitor should be instructed to report upon the positio 
of the corporation in the matter. | 


Robbery of Platinum.—At the London Sessions, July 
17th, four men, named Jeffries, Hewlett, Fenn, and Price, 
were brought up for judgment, having been convicted 
at the last sessions of stealing a large quantity of 
platinum, valued at between £800 and £900, the pro- 
perty of the Brush Electric Light Company, of Belve- 
dere Road, Lambeth. Jefferies was sentenced to five 
years’ penal servitude, following on previous convic- 
tions ; Hewlett to sixteen, Fenn to ten, and Price to 


seven months respectively. The police engaged in the 


case were specially commended for their conduct. | 


| AD 
| | 
| — 
| 
| 
| 
| 
Mr. CHARLES HARRISON, as Chairman of the Parliamentary 
Committee, reported as under :—“ We understand that another 
Electric Lighting Confirmation Bill is to be introduced, and that 
it will contain orders affecting the City of London. We were 
authorised on the 3rd June last to present a petition against any 
order which does not comply with the Council’s resolutions of the 
| 28th January and 22nd April, 1890, and we have authorised the 
preparation and presentation of petitions in the event of any of 
| the orders complying with the above-mentioned resolutions.” 
| | 
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Electric Traction at Birmingham.—The official in- 
spection of the electric tramway on the Bristol Road 
by the Board of Trade has been made by Major-General 
Hutchinson, who was accompanied by Major Cardew, 
inspecting officer of the Electrical Department of the 
Board of Trade. The inspecting officer proceeded to 
Navigation Street, where he boarded one of the electric 
cars. The journey to Bournbrook, a little over three 
miles in length, was satisfactorily accomplished. The 
car ran rapidly to the Bristol Road, and Major-General 
Hutchinson, who was riding with the driver, suddenly 
gave the order on one of the inclines to stop the car. 
This was done to test the brake, and from the moment 


the brake was applied the car barely moved a length. 


Major-General Hutchinson was hardly satisfied with 
this. In his opinion the brake should have acted with 
greater effect, and the car should have stopped much 
more quickly. On reaching the depôt at Bournbrook 
the Major-General inspected the engines, the electrical 
machinery, the elevators, and the cars. Shortly after 
2 o’clock the return journey was commenced. On 
the decline from Wellington Road to Belgrave Road 
the car was suddenly stopped, but the distance run 
after the application of the brake was again greater 
than the inspecting officer approved. When the 


car rounded the curve from Suffolk Street to Navi- 


gation Street the speed was increased, and the 
vehicle proceeded down the street at a tremendous 
pace. Suddenly the brake was applied and the car was 
once more stopped within a length. The inspecting 
officer was still dissatisfied. He considered the car 
should have been pulled up much quicker, and he had 
the brake tested two or three times. The inspecting 
officer suggested two or three alterations for the 
purpose of improving the efficiency of the brakes, and 
these Mr. Joseph Smith promised should be carried out. 
The inspection, which in every other respect had been 
very satisfactory, then terminated. | 


The Western Union Cables—Mr. G. von Chauvin 


writes :—There appears to be an impression that the 
fire at the Western Union building in New York has: 


interfered with the despatch of cable messages over my 


company’s Atlanticcables, As both the Atlantic cables 


of my company run direct into a special office—16, 
Broad Street, a considerable distance from the Western 
Union building—no delay has arisen to our Atlantic 
cable traffic. oe | 


The Dire Effects of Magnetism,—The writer of “ Table 
Talk ” in the Birmingham Daily Mail had some funny 
things to say on Saturday last respecting the Bristol 
Road Electric Tramway. After assuring his readers 
that the electric tram depôt at Bournbrook is a much 


more interesting place to visit than one might suppose, 


he gives this piece of advice to anyone who is about to 
go there—leave your watch at home. During the 
several inspections that have taken place recently, 
several gentlemen have afterwards found that their 
watches persistently refused to go. Curiously enough, 
however, whilst some had this experience others have 
discovered no unfavourable effect upon their “ tickers.” 
Hereupon it seems that the newspaper man sought the 
reason, and he relates how one of the electricians told 
him that this was attributable to the fact that different 
individuals are very differently affected by electric in- 
fluence. One person, said his informant, will much 
more readily transmit electricity than another. He 
goes on :—“ There is an impression which I have fre- 
quently heard expressed that passengers by the electric 
cars will be liable to the same sort of thing ; but I am 
assured that this cannot be so, as the force is not 
generated, but merely stored in the lower part of the 
cars, and is completely insulated.” 


Channel Telephone Cable.—It was stated Jast week 
that experiments are being made with a view to laying 
a telephonic cable across the Channel. We are under 
the impression that tests over the existing cables have 
been going on for some considerable period. 


, good omen. 
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Got the Needle.—A lady stated last week, in the 
columns of the Times, how she had been duped by a 
gentleman calling himself an electrician, who under- 
takes the removal of superfluous hairs by the agency 
of the electric needle. She paid a guinea and Genet 
a cheque for £45 before operations commenced, and 
had not been home a week before all the hairs com- 
menced growing again. These, she was coolly informed, 
were new ones, and she was impudently asked how 
much more money she was willing to pay. She 
suggests that probably an action at law would have 
ended in her favour, but that would have involved 
further expenditure, and this she did not care to incur. 
There are other so-called electrical curative appliances 
besides needles which we should like to see dealt with 
in the same manner in the columns of the daily Press, 
and perhaps we may take the above. publication as a 


A Telegraph Office Destroyed.—An explosion took 
place at the Western Union Telegraph Company’s 
offices, Broadway, New York, at seven o’clock on the 
morning of the 18th inst., in the battery room on the 
sixth floor, and the flames, which immediately broke 
out, soon spread to the portion of the building above, 
including the operating room and the offices of the 


Associated Press, both of which were gutted, while the — 


lower floors were drenched with water. The loss is 
estimated at 250,000 dollars. Only about forty operators 


‘were on duty at the time, and all succeeded in effecting 


their escape. 


Railway Contracts, — Woodhouse and Rawson | 


United, Limited, have again secured the contract for 
the supply of electrical instruments on the London and 


North-Western Railway for the ensuing year. This | 


contract has now been held by the firm for several 
years, whilst it has also been awarded the contraet for 


the supply of instruments to the Caledonian Railway | 


for the year. 


The American Eagle.—The Ælectricai Engineer of 
New York has every reason to believe that Mr. Ferranti 
will emerge triumphantly from his arduous labours 
over the Deptford scheme ; indeed, our contemporary 


thinks that there is now sufficient evidence to show 


that complete success will ultimately be attained. We 
sincerely rejoice to note that “the courage and enthu- 


siasm which have thus far accompanied his work may | 


possibly be traced to the touch of Yankee blood in his 
veins.” 


Morgan’s Electric Sigual System.—We are informed 
that the patent rights of this invention for the whole 
of Europe have been sold for £250,000. Operations in 
connection with the practical demonstration of the 
system in the Brixton district are now being carried on, 
and instead of 12 lamp-posts, as previously reported, it 
is proposed to erect 36. | | 


Promotion of New Comyanies.—As many of the 
electrical companies which have recently been brought 
before the investing public have not been floated, the 
bringing out of several of the proposed new companies 
for dealing with electric traction, welding, lighting, 
&e., has, according to various authorities, been post- 
poned for the present. 


Killed by Lightning.—The artillery barracks at 
Comorn, Austro-Hungary, were recently struck by 
lightning. The electric fluid penetrated three rooms, 
and threw twelve men out of their beds. Two of the 
men were killed on the spot. | 


Pneumatic Telegrams in Paris. —A treaty securing 
for the Paris suburbs pneumatic telegrams in order to 
correspond with Paris has just been signed between the 
Director-General of Posts and Telegraphs, and M. 
Aigoin, director of the southern tramways, the author of 
the pro 
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Submarine Navigation.—A Madrid telegram of last 
Saturday says: “In view of the recent successfal trials 
with Lieutenant Peral’s electric submarine vessel, the 
Minister of Marine has appointed a Commission to 
report upon the advisability of the Government order- 
en. the construction of several submarine torpedo 

oats. 


Electrical Enterprise in Saxony.—A concession has 
been granted to a civil engineer and a firm of bankers 
in this city, authorising them to establish a network of 
_ cables for purposes of transmission of power and elec- 


tric lighting direct from some coal mines through 168 


towns in Saxony to Dresden. 


Hotel Métropole, Brighton.—The electric light fittings 
for this hotel, which possess certain features of novelty, 
have been supplied by Messrs. Benham and Froude, 
The principal bed rooms are fitted with very pretty 
portable table pillars of four distinct types, the incan- 
descent lamps burning within opal shades covered with 
silk and lace, of tints to harmonise with the decora- 
tions. In the private sitting rooms and important 
vestibules are electroliers in brass, richly chased and 
burnished, having from three to ten lights each, with 
tinted and cut shades and rope-like down rods. For 
the principal suite of three large public dining rooms, 
what may be termed “electric sunlights” have been 
adopted, several being fixed within a very few feet of 
the ceiling of each room. They comprise a large, 
handsome deep inverted brass disc, embossed and 
highly polished, within which are a number (varying 
from five to ten in one or two tiers) of glow lamps, the 
whole being surrounded by a heavy fringe of cut glass 
prisms, the glittering brass and the prismatic hues 
giving a most brilliant, sun-like effect. This arrange- 
ment was carried out in accordance with the ideas of 
_ the proprietors of the hotel. 


The St, Pancras Vestry. — A curious specimen 
of the manners and customs of vestrymen came 
to light at a recent meeting of the St. Pancras Ves- 


try, when it was proposed to fill a seat on the 


Electric Lighting Committee in the place of a retiring 
member. One of the two candidates was asked if it 
was true that he had issued cards to the committee, 
recommending a gentleman who wished to introduce a 
new scheme, and he explained that he had known the 
gentleman referred to for many years, and he was one 
of the most eminent electrical engineers in the metro- 
polis. He had received an invitation from him to 
visit an installation at Paddington that had been in 
existence some four years, and to bring some friends 
with him, and he thought that it would be very 
interesting to the members of the committee to see an 
installation in good working order, and he accordingly 
invited some of them. Being further asked if it was 
true that at the last vestry meeting he introduced 
several members to this most eminent electrical 
engineer, he replied that the M.E.E.E. had certainly 
sent in his card and wished especially to be introduced 
to Mr. Westacott. If this was blandishment, it was 
utterly thrown away. Mr. Westacott hotly denounced 
the candidate’s proceedings as a scandal, especially 
after the committee had already accepted the services 
of another eminent engineer. It was a curious fact, he 
said, that the M.E.E.E. knew all that had taken place in 
committee. The rival candidate, who, it was said, 
had been for ten years connected with electric lighting, 
was elected to the vacant seat. 


The decision given in the case of the Coatbridge Elec- 
tric Lighting Provisional Order is of very considerable 
importance. It is the first case in which an electric 
lighting provisional order has been opposed by a gas 
company on the ground of competition, and as the gas 
company got the worst of it, it may be assumed that 
Parliament bas set a precedent against such opposition 
for the future. 


Lavoisier’s View.—M. Berthelot, a member of the 


Academie Francais, has written a book called “La 


Révolution de ja Chimie Lavoisier,” in which Lavoi- 
sier’s incorrect but historically interesting opinion as to 
the nature of electricity is given as follows :—* I have 
thought for some time that the electric phenomena, like 
the phenomena of combustion, are merely the effect of 
decomposing air, and that electricity, consequently, is 
nothing but a very slow combustion.” 


The Electric Sugar Fraud.—The New York Courts 


have given judgment in favour of the English stock- — 


holders. 


Electricity and Water Power.—The Sheffield Water 
Committee, in view of the probability of the Corpora- 
tion obtaining power to supply electricity for public 


and private purposes in the borough, has called atten- — 


tion to the water power connected with their wheels on 


the Rivelin. . 


Télegraphists and the State.—The Electrical Engi- 
neer of New York points to England as proving that 
the lot of a “telegrapher,” where the telegraphs are 
under Government control, is not one to be envied. 
Our contemporary has discovered a “rumour” that the 
Post Office contemplates sending to America for men, 
and observes that the few who might possibly go would 
hardly be likely to find America a pleasant country to 
return to, | 


The Columbian Exhibition.—An influentially-signed 
petition, the signatures of which include all the lead- 
ing men and houses in Chicago, has been sent to the 
board of directors of the World’s Columbian Exposi- 
tion, requesting the appointment of Mr. J. P. Barrett, the 
City electrician of Chicago, as director of the electrical 
department of the exhibition. Mr. Barrett is a public 
official without commercial alliances, and his name has 


_ frequently figured in our pages. 


_ Telegraphs in South Africa.—A correspondent writes 
to a contemporary that the Chartered South African 
Company’s line of telegraphs has now been completed 
as far as Ramoutsa. The first message transmitted over 
the new line was one from the Chief Ikening to Sir 
Sydney Shippard, Administrator of British Bechuana- 
land. It was as follows :—‘ Congratulations on tele- 
graph office being opened here. Hope it will lead to 
prosperity of my people. Am doing the best I can to 
get Mr. Stanford all the men he requires, and will help 
him in pushing forward with his work. It is a won- 
derfal thing telegraphy. I am in the dark. I cannot 
understand it.” The company is now laying the wire 
from Ramoutsa to Meschudi Lindewe’s Town, which is 
to be the next station. | - 


Personal.—Mr. Mark Bevan has commenced business 
at Cardiff as an electrical engineer and contractor. Mr. 
Bevan was, for several years, superintendent at, Rio-de- 
Janeiro, for the Western and Brazilian Telegraph 
Company, and for 44 years was in the service of Messrs. 
Siemens Brothers and Company at their works at 
Woolwich. On the recommendation of Messrs. Siemens 


Brothers he afterwards held the appointment of chief — 


electrical engineer in the Torpedo Division of the 
Argentine Navy, and a similar appointment under the 
Chilian Government. | 


| ___ Intended Electric Light on Borkum Island.—The 
Coatbridge Lighting.—Says the Glasgow Herald :— 


German Government has given notice that, during the 
summer of 1890, an electric light will be placed on 
Borkum Island, east side of River Ems entrance, about 
1,200 yards southward of the principal lighthouse. It 
will be elevated 105 feet above high water, and should 
be visible in clear weather from a distance of 16 miles. 


. During the summer of 1890, an electric light will be 


also placed near Campen, about four miles northward of 
Knock Lighthouse, east side of River i'ms. 
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The Houses of Parliament Lightning Rods.— Messrs. 
R. Anderson & Co., the firm responsible for the light- 
ning conductors on the Houses of Parliament, write 
respecting the recent fall of a piece of masonry, when 
Mr. Justice Grantham narrowly escaped. They state 
that examination has proved that the piece of stone 
had been cracked for some time before, and that the 
building was in no way damaged by lightning. 


Austin’s Infant Dynamos.—Mr. Austin informs us 
that he has secured Messrs. Paterson and Cooper as 
London agents for the sale of his dynamos and motors. 


NEW COMPANIES REGISTERED. 


Electricity Supply Companies Union, Limited.— 
Capital, £100 in £1 shares. Objects: To form centres 
at which electrical energy may be generated and accu- 
mulated, and from which the same may be distributed 
for public and private lighting, for motive power or 
heat, for electro-plating, electro-deposition, telephonic, 
or other purposes. Signatories (with 1 share each) : 
J. D. Pearson, 3, Oakleigh Road, New Southgate ; W.A. 
Pittman, 7, St. Helen’s Gardens, North Kensington ; 
J. Aspinall, 34, Bowman’s Buildings, Edgeware Road ; 
Wm. May and A. W. Bartlett, 18, Austin Friars; J. B. 
Rands, 5, Linnell Road, Camberwell ; G. W. Schofield, 
27, Austin Friars. Registered without special articles 
by Slaughter and May, 18, Austin Friars.. 

Amalgamated ‘Electricity Supply Companies, Li- 
mited.—Capital, £100 in £5shares. Objects and signa- 
‘tories as in preceding company. Registered 16th inst. 
_ by Slaughter and May, 18, Austin Friars. 

United Electricity Supply Companies, Limited.— 
Capital, £100 in £5 shares. The objects and signatories 
are the same as in the two preceding companies. 
eg 16th inst. by Slaughter and May, 18, Austin 

riars. 

Woodward, Grosvenor and Company, Limited.— 
Capital, £90,000 in £10 shares. Objects : To take over 


the businesses of Woodward, Grosvenor & Co., and the — 


Stour Vale Mill Company, carried on at Kidderminster 


and 102, Newgate Street, and to trade as carpet manu- 


facturers, spinners, general merchants, engineers, elec- 
tricians, soap and glue manufacturers, &c. Signatories 
(with 1 share each): *G. W. Grosvenor, Broome House, 
near Stourbridge ; *H. Mountford, Thurlow Park Road, 
West Dulwich ; J. Mountford, M. Waite and R. Moule, 
Kidderminster ; J. Lignton, Streatham Park; H. C. W. 
Mountford, West Dulwich. The first two signatories 
are appointed managing directors, each at a salary of 
£1,000 per annum. The company in general meeting 
will determine remuneration of ordinary directors. 
Registered 18th inst. by Emmett, Sons and Stubbs, 14, 
Bloomsbury Square. 


Franco-African Lighting Syndicate, Limited.— 
Capital, £25,000 in £1 shares. Objects: To carry onin 
Algeria, Tunis, or other part of the French Dominions 
or Protectorates, the business of a gas or electric light 
company in all branches. Signatories (with 1 share 
each): E.G. Inman, 269, City Road ; W. Cousens, 17, 
Victoria Street, S.W.; G. A. Stanbrough, 8, Hethering- 
ton Road, Clapham : T. W. Gardiner, 6, Heiron Street, 
S.E. ; F. Burbidge, 44, Amwell Street, E.C. ; E. Boucher, 
229, High Street, Lewisham; E. G. Tanton, 11, Queen 
Victoria Street. Directors remuneration, £50 per 
annum each, and in addition 10 per cent. per annum 
on the net profits, the chairman to be entitled to double 
fees. Registered 19th inst. by Wm. Cousens, 17, 
Victoria Street, S.W. 


Earthy Metals Company, Limited.—Capital £2,000 
in £50 shares. Objects: To carry out an unregistered 
agreement with Luis Falero, M.F.S.T.E. To produce 
and prepare for market, sodium, potassium, magne- 
Slum, aluminium and other metals, and to carry on 
business as metallurgists, manufacturing chemists, and 
of makers of and dealers in electrical, chemical and 
scientific apparatus and materials. Signatories (with 


nal capital is £25,000 in £1 shares. 


1 share each): Major J. G. Scott, Winkfield, Berks ; 
A. Codogan, 3, Sloane Gardens, S.W. ; J. M. Maclean, 
M.P., 40, Nevera Square ; J. W. Macfarlane, 2, Lexham 
Gardens; R. St. John Boddington, 154, Parliament 
Street ; H. M. Cadell, Bourness, N.B. Registered 19th 
inst., without special articles, by E. R. Crump, Solicitor, 
15}, Parliament Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Windsor and Eton Electric Light Company, Li- 
mited.—The registered office of this company is situate 
at 54, High Street, Windsor. 


Corinthian Electric Medical Battery Company, 
Limited.—The annual return of this company, made up 
to the 30th June, was filed on the 15th inst. The nomi- 
20,804 shares 
have been taken up, 20,000 of these being considered 
fully paid. Upon 804 shares the full amount has been 
called, the calls paid amounting to £800, and unpaid to 
£4. Registered office, 1, Gate Street, Lincoln’s-Inn- 
Fields. | 

Siemens Brothers & Co. 


filed on the same day. The nominal capital is £500,000 
in £100 shares, the whole of which are taken up. The 
sum of £85 has been called and paid upon each share, 
the paid up capital thus being £425,000. 

Mining and General Electric Lamp Company, Li- 
mited.—The annual return of this company, made up 
to the 17th inst., was filed on the 19ch instant. The 
nominal capital is £100,000 in £1 shares, 90,000 of 
which are taken up, 62,305 being considered fully paid. 
The full amount has been called and paid upon 27,695 
shares. | Ne 


CITY NOTES, REPORTS, MEETINGS, &c. 


The United River Plate Telephone Co., Limited. 


In the absence of Lord Thurlow, Mr. J. Irving Courtenay, the 
deputy chairman, presided at the fourth annual ordinary general 
meeting of the shareholders, held at Winchester House on Tues- 
day last, to receive the report (printed in our last issue) and 
accounts for the year ending March 31st, 1890. About half a 
dozen shareholders were present. 

The Chairman said the financial position in Buenos Ayres could 
not but be a cause of anxiety to all who were interested in the 
Argentine Republic. But from the best obtainable information— 
and the company was fortunate in numbering amongst its directors 
gentlemen who had passed the greater part of their lives in the 
River Plate—he believed that, with a prudent administration of 
its affairs, the country, with the aid of its great resources, would 
speedily overcome its present difficulties. The 
income for the year ending March 31st, 1890, amoun to 
£108,612 23. 7d., as against £81,866 23. 4d. for the previous twelve 
months. Those figures showed how largely the business had de- 
veloped during the past year. There had been a considerable 
increase in working expenses, which was mainly caused by a large 
increase in wages and cost of material. Fortunately, there had 
been no serious question with the employés, but, as in the case 
of other River Piate companies, the depreciated currency had 
made the increase inevitable. There had also been some increase 
in taxation. These had caused an increase in the working ex- 
penses. A special item of expenditure was owing to the repairs 


rendered necessary by a cyclone in Rosario last December. The 


gravest loss, however, and that which was the cause of 
their reduced dividend, was that on exchange. It was one 
beyond the directors’ control. It amounted to not less than 
£22,334 17s. 1d., as against £14,689 63. 8d. in the previous year, 
or an increased loss of £7,645 103. 5d. The total loss from this 
source was, therefore, about 8 per cent. on the company’s paid-up 
capital. The result, after paying working expenses, debenture 
interest, and general charges, both in the River Plate and in 
London, was a profit of £34,198 63. 5d., from which, after deduct- 
ing the loss on exchange, viz., £22,334 17s. 1d., there remained a 
net profit of £11,863 93. 4d., which, added to the balance from last 
year, viz., £1,210 7s. 2d., amounted to £1,373 163. 6d. An interim 
dividend of 2 per cent., or £5,800, was paid in January last, and 
the directors recommended a further payment of 1 per cent. out of 
the balance. They proposed to carry forward £2,000 to the depre- 
ciation and renewal account, which would then stand at £9,000, 


Limited.—The annual 
return of this company, made up to the 15th inst., was 
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and they carried forward a balance of £2,373 16s. 6d: In view of 
the abnormal state of business in the Republic (which had con- 
tinued for some time) the results obtained were fairly satisfactory, 
and he trusted the policy of the directors in carrying forward a 
substantial sum would be approved. There were some encourag- 
ing features in connection with their business in the Plate. On 
the 3lst March, 1899, the date of the balance sheet, the number of 
their subscribers at Buenos Ayres was over 5,000. The company 
began business with about 3,000 subscribers. As might have been 
expected during such a crisis, a considerable number of people had 
taken out their telephones ; but, on the other hand, each month 
had seen a steady influx of new subscribers, and, all things con- 
sidered, the business of the company showed a most remarkable 
vitality. That was mainly owing to careful and vigilant ad- 
ministration both in Buenos Ayres and in Rosario. One of 
the company’s representatives in Buenos Ayres wrote:— 
“We are giving a service such as we can safely say has never 
been given in Buenos Ayres before. Of course we have com- 
plaints, but they are brought down, we think, to a minimum and 
neutralised by the many expressions of satisfaction we hear on all 
sides.” The shareholders would congratulate themselves upon 
having such painstaking and zealous representatives as Mr. Fells 
and Mr. Crabbe at Buenos Ayres and Mr. Chapple at Rosario. 
The directors had successfully carried out what was hinted in 
last year’s report—i. e., they had raised the rates of subscription 
with a view to meet to some extent the increased expenditure and 
exceptional charges incident to the condition of currency in the 
_ Plate. The capital outlay for 1889—90 was £7,297 14s. 11d. less 
_ than in 1880—89, and that allowing for the outlay during that 
period for the purchase of the Rosario business. They had not 
lost sight cf de construction of the Rosario trunk line, to be 
undertaken when a favourable opportunity presented itself. The 
issue of the 5 per cent. debenture stock and the conversion of 
7 per cent. debentures had been satisfactorily carried out, and 
had evidently becn appreciated by the shareholders. He was 
confident of the company’s future. It was plain the business was 
steadily improving, and they might therefore expect at the end of 
the crisis to reap the fruits of the solid progress and the improved 
position they had attained in spite of the serious increase of 
financial obstacles they had and still encountered. Their 
receipts for the first quarter of the new year — that is, 
April to June — had exceeded those of any other quarter 
since the company started business. He moved the adoption 
of the report and accounts, and to declare a dividend of 1 per cent., 
or ls. per share free of income tax (in addition to the interim 
dividend of 2 per cent. paid in January last), payable out of the 
remaining balance of £7,273 16s. 6d.—viz., £2,900. 

Mr. Frank Jones seconded. : 

Mr. Peel, a shareholder, congratulated the directors upon the 
present position of the company. He, however, thought the 
might have imitated other companies and maintained its dividend. 


But that was a question of finance, and the directors might have — 


acted discreetly under the circumstances. 

Dr. Ellis asked whether the large increase of business was 
caused by the taking over by his company of the Rosario business. 
He also observed that last year the company paid 6 per cent. 


dividend, and had the rate of.exchange remained the same, the ~ 


company would be paying only 5 per cent. in the present year— 
that was to say, a difference of £7,000 in exchange would have 
meant 2 per cent. more than they actually received. He further 
said that the expenses caused by cyclones and that kind of thing 
ought to be met out of the depreciation and renewal fund. He 
also asked what had been the rate per cent. of the increase in 
subscribers from the Ist of January last. He felt sure the 
directors had done their very best, and that the feeling was 
shared by the other shareholders was manifest by the smallness 
of the meeting. 

The Chairman replied that while it was true that the Rosario 
business had been taken into account, apart from that there had 
been a considerable increase in the Buenos Ayres business. He 
did not think it advisable to give precise figures of the increase in 
new subscribers. The increase in the rates of subscription had by 
no means had the prejudicial effect which some persons antici- 
pated. In circumstances like depreciation of currency there was 
always increase in the cost of material, and that had seriously 
told upon the company. While he promised to take note of the 
observation with regard to charging damage from cyclones to the 
depreciation and renewal account, he thought they ought to 
have a strong reserve. This was essentially a time for a cautious 


cy. 
Lord Thurlow and Mr. Fredk. Green were re-elected directors, 
Messrs. Cooper Bros. & Co. were reappointed auditors, and, with a 
ote of thanks to the board, the proceedings terminated. 


Crompton an à Company, Limited. 


THe second annual gencral meeting of the shareholders was held 
at the Cannon Street Hotel, on the 21st inst., when the report for 
the year ending 31st March, 1890 (printed in our last issue), with 
the accounts, was laid before the meeting. 

The Chairman, Mr. R. E. B. Crompton, briefly alluded to the 
loss the company sustained by the death of Viscount Torring- 
ton. That loss was extreme. The deceased had taken an 
exceedingly keen interést in the company’s affairs. When 
they last met some 1,200 of the ete ru el shares had not 

et been placed, but were allotted immediately afterwards. The 
Mrestors then, in accordance with the terms of the prospectus, 


applied to the Stock Exchange for a settlement and quotation for 

e preference shares. These had since been accorded. There had 
not been many sales in the past year, the apparent explanation being 
that members did not wish to part with what they believed to be 
a good dividend paying property. The company’s business had 
increased very largely, and the directors had consequently been 
compelled to add to the plant at Chelmsford and elsewhere, and to 
increase the working capital, to do which they had exercised their 
borrowing powers, and had issued 5 per cent. debentures to the 
amount of £50,000, which was secured by a deed of mortgage. 
The whole of the £25,000 of debentures, originally offered, had 
been applied for, and the directors now proposed to offer the 
remaining £25,000 for subscription, and a circular would be sent 
out accordingly. “The sum of £6,750, which last year appeared on 


the balance-sheet as a loan on mortgage of the Chelmsford works, 


had been paid off, and the debenture debt remained the only 
charge on the property. The profit for the year was £10,610 1s. 7d., 
or £2,000 more than the year before, and about £4,000 more than 
the average of the six years which preceded the formation of the 
company ; a result which might be considered fairly satisfactory. 
After payment of the interim dividend in December last year, and 
providing for debenture interest and other charges, and after 
carrying the sum of £500 to the doubtful debts and contingencies 
account, there remained a balance of £6,030 6s. available for 
dividend, and out of this the directors proposed to pay 7 per cent. 
per annum for the half-year to the preference shareholders, and 
5 per cent. upon the ordinary shares, carrying the balance, 
£474 18s. 10d., forward to the next year. The company’s in- 
creasing business had necessitated capital expenditure for ex- 
tension of premises and additions to plant. They had also taken 
over the portion of the company’s Chelmsford property, which 
was leased to Crompton and Fawkes, and which adjoined the 
Arc works, and these were immediately available for the extension 
of the Arc works. During the past year the company had the 
good fortune to secure very large orders from three most important 
supply companies—viz., the Westminster, the Kensington, and 
the Notting Hill, for the fixing of machinery, and the supply and 
fixing of a complete system of underground mains, extending 40 
or 50 miles through the London streets. In the early part of the 
year they worked with a separate staff taken from the temporary 

remises of the company’s Kensin 

mporary premises, being no longer available, the directors had 
thought it advisable to lease the convenient premises, No. 1, 
Lillie Road, West Brompton, which were being fitted up, and were 
now the head-quarters of the company’s engineering staff in con- 
nection with those large West End orders. The principal feature 
of those orders was that they seemed to offer a fair chance of a 
good profit, while the risks were not great. As regards other 


prospects, the company’s order books were full for its own special . 


type of large dynamo machines, switchboards, and that class of 
plant, and the general prospects of orders were better than he, 
the speaker, had ever known them to be since he entered the 
electrical business. They might congratulate themselves on the 
extremely good feeling prevailing between the staff and the work- 
men. They had succeeded in organising piecework on a more 
considerable scale than had yet been attempted, without en- 
countering the difficulties which other engineering firms had met 
with. That was a great deal due to the tact and good manage- 
ment of the Chelmsford managers. The very delicate question of 
piecework had been the bone of contention which had caused so 
many strikes all over the country. In the company’s case it was 
a great step in advance, as it enabled it to keep accounts‘and to 
know the cost of its work with much greater accuracy than 
was possible when the bulk of the work was done by day labour. 
Regarding the accounts, they called for no special remark from 
him. He therefore mov 
accounts. 

The Secretary, in reply to a shareholder, explained that the 
accounts of the Australian Company were not yet to hand ; one of 
the managers of that company was bringing them over. In the 
meanwhile they were said to show a very satisfactory profit. The 
motion was seconded and carried unanimously. 

The Chairman moved to declare a dividend at the rate of 7 per 
cent. per annum for the half year, payable on the company’s pre- 
ference shares, and a further dividend of 5 per cent. per annum 
upon the ordinary shares. The motions were seconded and carried 
unanimously. 

The Chairman, in moving the re-election of Sir Charles Grant, 
K.C.S.I., as a director, spoke in warm terms of the services of that 
gentleman, who became chairman of the company on the death of 
per Torrington. If he, Mr. Crompton, occupied that. position 
to-day, it was because from his intimate connection with the busi- 
ness, he was the best fitted to answer questions. But Sir Charles 
Grant had been a very powerful and steadfast member of the 
board, and one whose loss, if he left it, would be greatly felt. 
The motion was seconded and carried unanimously. 

The Chairman, replying to a vote of thanks to the board, said 
the sole business of his life was to look after the company’s in- 
terests. The proceedings then terminated. 


The South of England Telephone Company, Limited, 


Tue seventh ordinary general meeting of the shareholders was 
held at Winchester House, on the 18th inst., at twelve, when the 
following report for the year ending 30th April, with a statement 


- of accounts, was presented. The expenditure on capital account 


for the past year amounts to £14,116 2s. 10d., bringing the total 
of that account to £78,418 2s. The revenue account shows a sum 


gton Court estate. These. 


the adoption of the report and — 
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of £21,549 18s. 9d. for subscriptions and rentals, and a net credit 
balance of £6,148 5s. 4d., making, with the sum of £627 1s. 2d. 
brought forward from last year, an available balance of £6,775 
6s. 6d. Of this amount the sum of £1,796 14s. 7d. has been 
absorbed by the payment of an interim dividend on the preference 
shares at the rate of 6 per cent. per annum for the half-year 
ending 30th October, 1889. In order to strengthcn the position 
of the company, the directors have considered it advisable to 
carry £1,000 to the reserve fund; and they now recommend the 
payment of a final dividend at the rate of 6 per cent. on the 
preference shares (£2,096 6s. 2d.), for the half-year ending 30th 
r cent. on the 
ordinary shares, free of income tax (£1,500), for the year, er re | 
a balance of £382 5s. 9d. to be carried forward. The comple 
trunk lines are as follows :—Brighton—Shoreham ; Brighton— 
Eastbourne; Brighton — Worthing; Shoreham — Worthing ; 
Brighton— Hurst; Brighton—Newhaven ; Brighton — Rotting- 
dean; Brighton— Lewes; Lewes — Eastbourne; Canterbury— 
Ramsgate; Ramsgate—Margate; Ramsgate—Sandwich; Rams- 
gate—Deal ; Canterbury—Faversham ; Canterbury— Whitstable ; 
Canterbury—Dover ; Dover—Folkestone ; Chatham—Maidstone ; 
Norwich—Great Yarmouth; Northampton—Wellingboro’; Wel- 
lingboro —Kettering ; Kettering—Rushden; Tunbridge Wells— 
Tonbridge. 

The trunk lines in course of construction are Canterbury— 
Ashford ; Faversham—Sittingbourne. 

At the 30th April this year, 2,265 exchange lines and 583 
private lines were completed, and 91 exchange lines and 19 
private lines were in course of construction. 

Telephone exchanges are now open at the following places— 
Brighton, Cambridge, Canterbury, Chatham, Deal, Dover, East- 
bourne, Faversham, Folkestone, Great Yarmouth, Hastings and 


_ St. Leonards, Hurst, Hythe, Ipswich, Kettering, King’s Lynn, 


Lewes, Maidstone, Margate, Newhaven, Northampton, Norwich, 


Oxford, Peterborough, Ramsgate, Reading, Rottingdean, Rushden, | 


Sandgate, Sandwich, Shoreham, Tunbridge Wells, Watford, 
Wellingborough, Whitstable, Worthing. 


Comparative Statement of Exchange and Private Line Business. 


Exchange Private. 
April 30th, 1887... ... 1,130 ... 348 
April 30th, 1888 ... 1,621  .… 386 
April 30th, 1889 ... 1,972 ... 500 
April 80th, 1890 … 2,856 ... 602 


The Chairman (Mr. D.:O. Bateson), explained why the ye 
and balance sheet had been delayed. The company’s licence from 
the Post Office was terminable at periods of seven years by six 
months’ notice from the Postmaster-General ; and that notice not 
having been given, the company had a fresh life of seven years. 
It was thought undesirable that the state of the company’s affairs 
should be published so long as the matter of the licence was un- 
certain; but after the Postmaster’s decision was known no time 
was lost in presenting a report and calling a meeting. The com- 
pany’s books were, in fact, balanced and its accounts ready for 
audit six months before the 30th April. The reason why the pre- 
ference dividend was not paid at the beginning of May, as for- 
merly, was that some of the shareholders doubted the correctness 
of the former practice. They said that while it was perfectly right 
to pay an interim dividend on the estimate of profits, it was 
scarcely ‘business-like to make the final distribution before ascer- 


taining the correct balance. The directors had adopted that view, 


and propose to continue it in practice. There was no reason to 
complain of the pro of the company’s business. The increase 
was not very rapid, but it was continuous and steady, considering 
the somewhat bad pasture. He was sorry the National Telephone 
Company apparently could not see its way to admitting the company 
to its system, as the company was thereby debarred from exploiting 
the most valuable part of its district, namely, that within the 20 
miles radius of London. There were many residents and business 
firms most anxious for this means of communication, which, he 
frees aps could not long be delayed, as it would be extremely pro- 
fitable to the telephone companies. The trunk line system in East 
Kent would shortly be completed by the opening of a route 
between Ashford and Canterbury, which would place the former 
town in communication with nearly all the business centres and 
seaside towns in the district. They were indebted to Lord 
Winchelsea for the grant of wayleaves through Fastwell Park. 
The cost of wayleaves was increasing, and though, as a rule, they 
were granted without much difficulty, the directors had occa- 
sionally to complain of being squeezed unmercifully. In such 
cases they preferred to alter the route, if possible, even at consider- 
able extra expense. The rating question was becoming serious for 
telephone companies, and the hear had been raised in many 
places. In Brighton, the board appealed to the Quarter Sessions 


against a heavy assessment in vain, and as the parent company 


would be no party to the expense of an appeal to the Queen’s 
Bench, it had to be relin wicked. As ce the oh 0 the 
gross rentals had increased by £3,676 ; that was about the usual 
average. This year, however, the shareholders derived no benefit 
from the improvement, as the auditors stood out for carrying a 
much larger proportion of the wages aad office expenses to revenue 
thax. was thought necessary last year. The reserve, it was 
thought, ought to be increased, as it had not been altered 
for some years; and, no doubt, the older the company grew, the 
expenditure necessary for repairs of lines; altering routes, &c., 
grew also. That, however, the directors even om ÿ for in the 


balance sheet originally submitted ; but the shareholders’ auditor 
was resolved that the entire increase for the year should go for 
maintenance, although the working of the new lines was. un- 
doubtedly capital expenditure. The directors still thought: so 
large a sum as £3,758 an unn and inequitable addition to 
the maintenance fund, but as a clean certifi was refused, and 
they were threatened with a contentious meeting, they on to 
the inevitable, and left the matter tothe shareholders. No doubt 
the alteration would stre en the financial position of the com- 
pany, and though probably the selling value of the ordinary 
shares would be temporarily lessened to a small extent, the value 
of the preference shares ought at least to be maintained, as they 
were a steady and reliable security. He moved the adoption of 
the report and accounts, and to declare a dividend at the rate of 
6 per cent. 
on the erence shares, payable 


dividend at the rate of 4 per cent. annum, free of income tax 


on the ordinary shares, payable on the 19th. 


The resolution was seconded by Mr. C. Billett, who, whilst re- 
gretting last year’s 1 per cent., reminded them that the missing + 
per cent. would go to strengthen the company. . m : 

The motion was carried unanimously. 

The Chairman, replying to a shareholder, as to negotiations 
between the company and the National Telephone Company, said 
that no such negotiations had ever taken place. The directors 
pen res nothing without the shareholders’ consent at a general 
meeting. 

A shareholder strongly objected to anything like the company’s 
shares being valued at 5s.,as the National ‘Telephone Company 
appeared to do by their report. 

r. Bateson was re-elected to the Board, and Mr. J. Weise, the 

With a vote of thanks to the Board, the meeting closed. 


_ The Direct United States Cable Company, Limited. 


Tue report of the directors for the six months ended 30th June, 
1890, to be presented at the ordinary general 
of the rt to be held at Winchester House, 50, Old B 
Street, in the City of London, on Friday, the 25th day of J uly, 1890, 
at 2 p.m., states :—The half-year’s revenue (subject to revision on 
decision of the case mentioned below), after deducting out-pay- 
ments, amounted to £40,017 1s. against. £89,626 8s. 5d: (after 
similar deductions) for the co nding period of 1889, being a 
difference of £390 12s. 7d. in favour of the half-year under 
review. | 
The working and other expenses for the same-period, including 

income tax, but exclusive sd cu of repairs of cables, amounted to 
£17,616 5s. 8d., leaving a balance of £22,400 15s. 4d. as the net 

rofit of the half-year, making, with £8,317 19s. 4d. brought 
orward from the previous half-year, a total of £30,718 14s. 8d. 
For the corresponding half-year of 1889 the working expenses and 
other payments amounted to £16,676-8s. -9d. 


Three quarterly interim dividends of 3s. 6d. each per share, ; 


amounting to £31,872 15s., have been declared and paid duri 
the financial year, and a final payment of 3s. 6d. per share is now 
roposed, making, with the three interim dividends, 34 per cent. 
or the year, being a total distribution of £42,497. An amount of 
£8,502 4s. 5d. has been transferred to the reserve fund account, 
which now stands at £250,000, and the balance of £968 0s. 3d. on 
the revenue account is proposed to be carried forward. 

During the earlier portion of the past half-year the traffic 
showed a slight diminution as Lire. 1e with the corresponding 
period of the previous year, but lately an increase has taken place 
which it is hoped may be progressive. 

The lo-American Company having in January last opened 
offices of its own in New York, the expense of the office at 40, 
Broadway, in that city, previously maintained as a joint office, is 
now entirely borne by this company, accounting for the increase 
in the expenses during the past half-year. The maintenance of an 
independent office in New York is regarded as rye sg 

A station has been opened by this company at 40, Hope Street, 

w. These additional facilities are already producing 

A break occurred in the short section of cable on January 19th 
last, about 122 knots from Halifax, which was repaired on 
March 30th. 

On April 10th a fault was removed from the shore end of the 
same cable near Rye Beach. | 

On May 26th a break occurred in the main cable which was 
promptly repaired on the 29th. 

The breaks in the cables were found to have been caused b 
vessels’ anchors. | 

The repairing operations have cost £4,919 13s. 5d., which has 
been debited to the reserve fund account as heretofore. 

The interests of the company were represented at the Inter- 


national Telegraphic Conference recently held in Paris. In the 


case of the Anglo-American Telegraph Company v. Cie. Française 
du Télégraphe de Paris 4 New York, the appeal to the Council of 
State, mentioned in the report to the 30th June, 1889, is still 
pending. Pursuant to the provisions of the Articles of Association, 
two of the directors, viz., Charles Meara, Esq., and E. M. Under- 
down, Esq., Q.C., retire by rotation, and being eligible, offer them- 
selves for re-election. 

Mr. John G. Griffiths, F.C.A., and Mr. John Sawyer, F.C.A., 
the auditors, retire pursuant to the Articles of Association, and 
offer themselves for re-election. 


annum for the half-year ending April 30th, 1890, 
e 19th inst., and a further 
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The Westinghouse Electrie Company. 


AT a meeting of the stockholders of the Westinghouse Electric 
Company on July 8th, at the offices of the company in the West- 
inghouse Building, Pittsburgh, Pa., Mr. George Westinghouse, 
jun., made a statement to the meeting, in which the following 
occurs :—The board of directors are of opinion that a total 
increase in the capital stock of not less than $5,000,000 should 
now be authorised in order to provide for the future requirements 
of the company. It is proposed to issue forthwith to each stock- 
holder of record on this date an assignable right to subscribe, on 
or before August Ist, 1890, for one half share of stock for each 
share now standing in his name on the books of the company, at 
$40 per share, this price being determined by a distribution or an 
allowance from the surplus earnings. Of this price one-quarter 
will be payable on August Ist, one-quarter September Ist, one- 
uarter October 1st, and one-quarter November Ist. Mr. Geo 


estinghouse, jun., has agreed to take $1,250,000 of stock on the 


terms above indicated. If each of the other stockholders will 
subscribe to the number of shares to which he is entitled, the com- 
pany will be enabled to provide for a large increase in its business. 


The board believe it to be to the pecuniary interest of each stock- 


holder to subscribe for his amount of stock, and thereby 
of the company, 
which will have the immediate effect of enhancing the value 
of the shares already outstanding, and of the shares which 
in this manner will be secured at a reduced rate. The 
board believed that great profit would accrue to the company 
by securing foreign patents on the more important of the inven- 
tions exploited by it in this country. This policy resulted in an 
order from the Metropolitan Electric Supply Company, Limited, 
of London, for a central station of 10,000 lights capacity, which 
has since been increased to 25,000. The station is now in opera- 
tion with entire satisfaction, and is the most complete and perfect 
central station in Europe. A company known as the Westing- 
house Electric Company, Limited, has been organised in London, 


to operate these patents, and this company has received in pay- | 


ment tor the patents and the money expended in the development 
of that business £301,000 of the stock of that company, which is 
the controlling interest. The English company has recently re- 
ceived orders tor other plants, and is in negotiations for others of a 
very extensive character, with every prospect of success. Indeed, 
the business abroad bids fair to reach proportions that will equal, 


_if not be greater, than those of the parent company, and to be a 
* source of 


great profit to it. The majority of the board of the 
Westinghouse Electric Company, Limited, are also members of the 
Westinghouse Brake Company, Limited, of London, and the 
business is being conducted on the same lines which rendered the 


latter company so successful. Its operations are under the super- 


vision and direction of Mr. H. M. Byllesby, the vice president of 


this company, who is its managing director, and is now in England 


giving it his personal attention. 


The Mutual Telephone Company, Limited, 


A MEETING of the shareholders of the Mutual Telephone Company 
Limited, was held on Monday in the Memorial Hall, Albert Square» 
Mr. A. D. Provand, M.P., in the chair. 

Mr. Provand said the first resolution was that the capital of the 
company be increased to £350,000. The company was registered 
with £100,000 capital, which was sufficient for Manchester and 
Liverpool, but they had had so much encouragement in Glasgow 
—where more than 1,000 firms have signed the preliminary circu- 
lars—and also in other places, that they now asked for the capital 
to be increased sufficiently to allow them to commence operations 
in other cities. None of this capital was to be asked for in Man- 
chester. They required £45,000 to erect their exchange; more 
than £40,000 of this had been allotted, and applications were 
steadily comingin. They had therefore all that was required for 
Manchester. The second resolution to alter the articles of 


association, so as to permit them to pay interest up to 10 per cent... 


instead of being limited to 6 per cent. This alteration was asked 
for because they had found it difficult to create a company on 
strictly mutual terms—that was to say, every renter of the com- 
pany’s telephones being a holder of shares in the company. As 
all the renters were not shareholders, some of them mu-t take an 
increased number of shares to make up for those who took none, 
aud it appeared 6 per cent. was not a sufficient inducement for 
these shares to be taken up, nor was it a sufficiently high rate of 
interest to promise to pay on the business. This would not add 
much to the working expenses. In their estimate of earnings 
they put down the 2,500 wires of the Manchester exchange at £5 
each, which was the rateto shareholders, but probably 1,500 or 
1,600 of their wires would be rented by non-shareholders, who 


would pay the higher rate of £6. This would add, say, £1,500 or | 


£1,600 to their earnings, and if they paid the full 10 per cent. 
interest on the 4,500 shares held in Manchester, it would amount 
to only £1,800 extra interest, which would be almost met by the 
extra rates for the telephones rented by non-shareholders. They 
had in Manchester about 650 shareholders, and when all their 
wires were applied for, they expécted the number would be 900, 
perhaps even 1,000, holding 4,500 shares ; and as the strength of 
the company largely depended on the number of shareholders, 
everything should be done to increase that number. The resolu- 
tions were put to the meeting aud carried, 


The Edison and Swan United Electric Light Company. 


TxeE directors’ report and the accounts for the year ending 30th 
June, 1890, states the business of the company has resulted in a 
credit balance of £61,115 33. 3d. Of this amount £12,371 14s. 7d. 
has been absorbed by the payment of an interim dividend on the 
A shares, at the rate of 7 per cent. per annum, for the first six 
months of the year. The directors recommend the payment of the 
following À ws ends on the A shares, free of income tax, and to be 
distributed in accordance with Clause 87 of the Articles of 
Associatiou :— 


(a.) At the rate of 7 per cent. per annum for the half-year 


ending 30th June, 1890 (making 7 per cent. for the year) : 

(6.) Four per cent. in completion of payment of arrears of 
cumulative preference dividend for the year ending 30th June, 
June, 1884: | 

‘(c.) Four per cent. in respect of arrears of cumulative pre- 
ference dividend for the year ending 30th June, 1885: — 
which will absorb £40,649 193. 3d.; leaving £8,093 93. 5d., which 
the directors have carried to the reserve fund, in accordance with 
Article 89 of Articles of Association. The directors have been 
adding to the buildings and plant at the factory so as to enable 
them to manufacture lamps in sufficient numbers to meet the 
demand which will arise as the supply companies extend their 
operations in London and other towns. Mr. Shelford Bidwell, 
F.R.S., retires from the board, and offers himself for re-election 
as a director. The auditors, Messrs. Welton, Jones and Co. retire, 
and are eligible for re-election. 


The Manchester Edison-Swan Company, Limited, | 


In their report for the year ending May 31st, 1890, to be sub- 
mitted with the accompanying balance-sheet at the meeting of 
shareholders on the 28th inst., at the Albert Memorial Hall, Man- 
chester, the directors state the net profit, including last year’s 
balance, as £1,647 6s., which they proposes to appropriate as 
follows :—£1,000 to payment of dividend at 5 per cent per annum, 
and £647 63. to balance carried forward. It is proposed to issue 
the dividend warrants on August Ist, 1890. Mr. W. P. James 
Fawcus has been appointed managing director, -vice Mr. J. R. 
Williams resigned through ill-health. The retiring directors, Sir 
J “sa C. Lee and Mr. J. C. Waterhouse, offer themselves for re- 
election. | 


The Wendigo Copper Company, Limited.—This com- 
pany was advertised this week with a capital of £225,000. Of this 
a first issue of 12,500 shares of £5 each is offered to the public, and a 
like number of shares will be taken by the vendors in part payment 
of purchase money. The object of the company is to purchase a 
large tract of land situate on Isle R yale, Lake Superior, Michigan, 
U.S.A., amounting in all to about 5,120 acres, and to prosecute 
mining and the development of its mineral and other resources, 
which are said to be extensive. The copper is in its pure metallic 
state, and is termed “ native,”’ and the methods of winning it and 
reducing it to cake and ingot copper are the simplest and cheapest. 
As the company will have its own harbour and docks on the pro- 
perty, the cost of the transit should be less than from many of the 
mines on the south shore. : 


The Eastern Extension Australasia and China Tele- 
graph Company. Limited.—The directors notify that the coupons 
on this company’s 6 per cent. debentures, due on August Ist 
proximo, will be paid on and after that date at the Consolidated 
Bank, 52, Threadneedle Street, E.C. Coupons must be left three 
clear days for examination. | 


The Cuba Sumbarine Telegraph Company, Limited. 
—After placing £2,500 to the reserve fund, the directors recom- 
mend a dividend at the rate of 8 per cent. per annum for the half- 
year ended June 30th, leaving £501 to be carried forward. 


Anglo-American Telegraph, Limited.—Interim divi- 
dend for the quarter: 153. per cent. on the ordinary stock, and 
£1 103. per cent. on the preferred stock, payable on 1st August. 


he Eastern Extension Telegraph Company, — It 
was notified early in the week that telegraphic communication 
with Australia, New Zealand, and Tasmania is now restored. 


The Chemical Carbon Company, Limited.—It has 
been resolved to wind up the company, Messrs. A. Dowling and 
Thos. Purberry, of Basingstoke, to be liquidators. 


Elmore’s Patent Copper Depositing Company, 
Limited —The transfer books will be closed till July 28th, inclu- 
sive, for the purpose of paying a dividend. 


TBAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts lor 
the week ending July 18th, amounted to £4,174. 


West India and Panama Telegraph Companv, Limited. The estimated traffic receipts 
for the halt month enced the 15th July, are £2,879, as compared with £2,553 in 
the corresponding period of 1889. 


The Western und Brazihaa Telegraph The receipts for the week 
ending July 18th. after deducting the h of the gross receipts pee to 
the London Piatino-Brazilian Telegraph Company, Limited, were 208, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


me 


Present Stock or Closing Closin Business done 
£ Highest. | Lowest 

250,000 | African Direct Telegraph, Ltd., 4 p,c. Deb. Regd. and to Bearer | 100 | 97 —100 | 97 —100 y 

1,549,160 — qu Telegraph, Limi ne Stock 50 — 51 50 — 51 503 50 
2,725,420 86 — 87 86 — 87 87% 87 
2,725,420 Do. do. Deferred ... ee ne … | Stock 14}— 143 14 — 14} 14% 14.2 

130,000 | Brazilian Submarine Telegraph, Limited .. 10 114— 12} 114— 12 12 113° 
99,000 Do. do. 5 p. c. Bonds... 100 102 —104 102 —104 ; 

75,000 |} = Do. do. 5p.c. 2nd Series, PRO EE J une, 1006 100 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416... x 3 1$— 2 13— 2 
63,416 Do. do. Preference, Nos. 1 to 63 416 2 li— 14 Ig— 14 

$7,216,000 Commercial Cable, Capital Stock … $100 103 —105 103 —105 1034 

24,850 | Consolidated Telephone Construction and Maintenance, “Ltd. . 14/- 3— 8 9. 11 è 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, = 1 to 20, 000 |. Stock 53— 5} 5— 5} 

16,900 | Cuba Telegraph, Limited... 10 125— 134 123— 13} 13} 123 
6,000 Do. do. 10p.c. Preference 10 17 — 18 17 — 18 ' 

12,931 | Direct Spanish Telegraph, Limited only paid) 5 3} 34— 4 
6,090 Do. do. 10 p. c. Preference … is ss 5 9 — 10 9 — 10 9 ci 
60,710 | Direct United States Cable, Limited, 1877  … 20 10}— 103 103— 10} 104 10,3, 

400,900 Eastern Telegraph, Limited, Nos. 1 to 400,000... 10 14 — 14} 14 — 144 145, 14 
70,000 Do. 6 p. c. Preference 10 15 — 154 15 — 15} 15} 15%; 

200,000 Do. 5 p. à Dehs. (1879 issue), repay. Aug., 1899 100 108 —111 108 —111 108} és 

1,290,000 Do. 4 p. c. Mortgage Debenture Stock Stock 106 —109 1C6 —109 Ks 

250,000 | Eastern Extension, Australasia and China ice i Limited 10 134— 14gx:| 14 — 14}xd} 144 | 14 

320,000 Do. 6 p. c. Debentures, repay. February, 1891 100 101 —103 101 —103 | 

446,100 Do. - p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. . 1C0 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawin ao 100 103 —106 103 —106 

367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900... 100 100 —103 100 —103 
19, *Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 4$— 5} 43— 5} 

46,700 | Elmore’s Patent Copper. Depositing, Ltd., Nos. 23 001 to 70, 000 540 i— 6} 5— 6 54 5,3, 
19,700 | Fowler-Waring Cables, Nos. 301 to 20 000 (8 — paid) NC 2 — 2} 2 — 2} 

180,227 | Globe Telegraph and t, Limited se. , 10 9à— + 98 93-- 93 93 9.3, 

180,042 Do. 0. 6 p. c. Preference 10 153— 153 153— 153 | 

150,000 | Great Northern Tel. Company . Copenhagen ... 10 15$— 16}xu} 153— 16} 16} 153 
40,900 ~ do. 5 p. c. Debs. (issue of 1881) 100 100 —103 100 —103 L)14 ae 

250,009 do. do. (issue of 1883)  … 100 105 —108 105 —108 
9,334 aol and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12 — 13 12 — 13 
5,334 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 11}— 12} 11}— 12} 

41,600 India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 195xuj 19kxd| 183 

200,000 Do. do. 44 p. c. Deb., oer ee eu 100 103 —105 103 —105 
17,000 | Indo-European Telegraph, Limited... sab 25 37 — 39 37 — 39 
38,348 | London ee aie aa Limi és 10 6— 7 6— 7 

109,000 Do. 100 107 —110 107 —110 
49,900 *Metropolitan Ricetric ah Ye » Limited, Nos. 6,101 to 50,000 .. 10 4k— 43 4% 

436,700 | National Telephone, Limited, Nos. 1 to 436, 5 5 — 51 5 
15,000 | Do. 6 p. c. Cum. Ist Preference .. 12}— 123 | 12 — 12}xd) 12H | 124 
15,000 Do. 6 p. c. Cum. 2nd Preference’ (£8 only paid) 10 103— 10% 10}— 10#xd 

220,000 | Oriental Telephone, Ltd., Nos. to 300,000 (11/- pr paid) 1 }— à 
‘South of England T leph Ltd., “Ordinary, No 

outh of En elep one, ary, Nos. 1 to 2,000, | 
200,760 501 to 3,500, 98,251 to 300,000 t— … 
20,000 Do. 6p.c. Cum. Pref., Noe. 1 to 20,000 (£34 only paid) 5 23— 3 23— 3} | 
3,381 | Submarine Cables Trust ai Cert. 112 —116 112 —116 
78,949 |. Swan United Electric Light, Limited «a (es only paid) 5 5 — 6} 5 — 5) 53 5} | 
37,350 and Maintenance, Limited 12 43 — 45 x: | 43 — 45 xd] 44 423 

150,000 do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
55,000 United River Plate Salons, Limited ... 5 4 — 4j: 

146,000 |: Do. do. , p. c. Debenture Stock... ... | Stock 90 — 94 90 — 94 
100,000 Do. do. c. Debs., Nos. 1 to 1,000 100 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23 ,109 ... ‘ 10 9— 10 x 9 — 10 xd 

300,000 Do. ‘do. do. bp.c. Debentures ... 100 99 —102 99 —102 100} iis 
30,000 | West Coast of America Telegraph, Limited re 10 6— 6) 5j— 6 54 vis 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 100 106 —110 106 —110 1084 se 
64,572 | Western and Brazilian Telegraph, Limited 0 15 10 — 10; 103— 10ÿ lus; | 104 
26,986 do. 5p.c. Cum. Preferred .. 73 64— 7 7 
26,986 Do. do. 5p.c. Deferred .. 74 3}— 4} 4} 4 

200,000 Do. do. do. 6p.c. Debentures “<A. ” 1910... 100 106 —109 106 —109 1073 
250,000 Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 104 —107 104 —107 
88,321 | West India and Panama Telegraph, Limited... 10 23— 2% 25— 2% 23 24 
34,563 Do. do. do. 6 p. c. lst Preference 10 11 — 11} 11 — 115 11g U4 . 

4,669 Do. — do. do, 6p.c.2nd Preference ... 10 124— 13; 12;— 134 be 
1,336,000 | Western Union of U.S. eh 7 p. c. lst Mort (Building) Bonds $1,000 | 120 —125 129 —125 

179,300 Do. do. 6p.c. Sterling Bonds 100 99 —101 ag —101 

42,853 *Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42, 953 (£2 only paid) 5 1j— 1} 1; - 1} 


| 


* Subject to Founders Shares. 


à 


Blackpool Electric Tramway Company, Limited, £10 (£6} paid), 7}—73.—Electric Construction Corporation (210 paid), 73—8}. 
Elmore Copper Depositing Priorities, 6;.—Elmore Wire, } dis—par.—House-to-House Company (£5 paid), 5 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY wer 


—5}. —London 


Electric Supply Corporation, Ordinary (£5 paid), 14—24.—Manchester Edison and Swan Company, £9, (£1 paid), 11/- —12/-. 


BANK Rate or Disconwr.—4 per cent. (26th June, 1899). 
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ELECTRICAL REVIEW. 


REPORT ON THE LINEFF ELECTRIC 
| TRAMWAY SYSTEM. 


I HavE examined and tested the new Lineff Electric Tramway 
system, with undérground conductor, at the depôt of the West 

etropolitan Tramway Company, at Chiswick. 

The main feature of the new Lineff system is the employment of 
a conductor placed in a conduit or channel closed on all sides, so 
that no slot or other opening in the road is required for establish- 
ing electrical communication between the generating dynamos at 
the power station, and the propelling motor on the car. This 
communication is established by means of short pieces of insulated 
rail, laid between and parallel with the ordinary tram rails, and a 
continuous conductor placed below the insulated rails, in a channel 
or conduit formed of insulating materials. The conductor consists 
of naked ‘copper strip or cables upon which is laid a strip of gal- 
_ vanised iron, There is a small interval between the 2 surface 
of the iron strip and the lower surface of the insulate 
rail, and the latter is not in electrical communication with the 
power station as long as this interval is maintained. This is the 
case on all portions of the line not occupied by cars, and therefore 
the third rail] may, where accessible, be waiked upon or touched 
without the slightest danger from electrical shocks. Immediately 
under the car, however, two or three sections of the third rail are 
in contact with the buried conductor, and become thus charged to 
the potential of the latter. This contact is produced by magnetic 


action, which draws the iron strip up, and presses it against the © 


lower flange of the short pieces of insulated rail, which thus hecome 
part of the conductor, from which the current is picked up by con- 
tact wheels and led to the motor on the car. The return circuit 
is, as usual, through the rails and earth. Asthe car travels along, 
the underground iron strip is dropped behind and picked up in 
front, thus maintaining continuity of connection with the power 
station over its whole journey, whilst, at the same time, leaving 
the track in front and rear of the car perfectly free from elec- 
trical charges. The magnetic action between the insulated rails 
and me gs eo conductor is produced by an electro-magnet 
carried under the car. This electro- et is ordinarily energised 
by a current obtained from the conductor, but it can also be 
energised by a current obtained from one storage cell, so that the 
conductor, should it accidentally have been dropped, may be 
picked up at any point on the line. 

The car employed was an open summer car, carrying 20 pas- 
sengers, besides driver and conductor. I estimate the weight of 
car, as fitted with a 4 H.P. motor, chain gear, magnetic brake and 
other accessories, at 35 cwt., without passengers. 

The object I had in view when making the tests, of which I 
give a detailed account in the appendix to this report, was to 
ascertain whether the Lineff system in its present form is likely 
to prove successful in practical work. The answer to this question 
depends mainly upon three considerations, viz., safety to the 
public, efficiency of service, and economy of working. I deal with 
these considerations separately. : 


SAFETY TO THE PUBLIC. 


The car, when running at full speed, can be dr within a 
distance of 9 feet, or less than its own length. This power of 
control is amply sufficient for practical purposes. There remains 
the further question, whether there is any danger of persons or 
animals receiving shocks from stepping upon the insulated rails 
in front or behind the car. 

The length of an ordinary car is 21 feet, so that the nearest 
accessible point of the insulated rail is about 11 feet from the 
centre of the car. My experiments lead me to conclude that the 
charged ee of the insulated rail can, at all speeds, be restricted 
to within about 9 feet in advance and behind the centre of the 
car, leaving 2 feet of rail under the car at either end, and all 
the rail beyond the ends free from electrical charge, so that 
one no danger of persons or animals receiving shocks from 


The collection of current from the magnetic rail is so arranged 
as to avoid sparking. 


EFFICIENCY OF SERVICE. 


I found the magnetic picking-up gear perfectly reliable, both on 
the straight single line and on a branch or crossing. I have 
already mentioned that as a further precaution against losing the 
current each car will be equipped with a storage cell for picking 
up, and there will thus be no danger of a car losing its propelling 
power and blocking the road. 


Economy OF WORKING. 


Compared with a car worked by an overhead line, the present 
Lineff car will require from 4 to $ of a horse-power more, but as 
electric tramways on the overhead wire system are inadmissible 
for urban and suburban traffic, the comparison must be made 
either with an underground slot system or with cars propelled by 
storage batteries. As regards the former, there is no perceptible 
difference in power between it and the closed magnetic channel 
system. With stcrage cars, the power required is however con- 
siderably in excess of that required with the closed magnetic 
channel, for the simple reason that, in addition to weight of car, 
_ motor, and passengers, the weight of the storage cells must also 
be taken into account. With the Lineff system 7} horse-power 
will be required to propel a full-sized car at 7 miles per hour. To 
propel the same car by storage batteries would require carrying an 
additional weight of 3 to 4 tons, and an expenditure of RÉ à 12 


or third | 


of a second. In suc 


horse-power. Making due allowance for the loss of power in 
charging and discharging the storage cells, I find that the total 
amount of steam power required at the station would, with storage 
cars, be about double that required by the Lineff system. 


Novezry. 


With regard to the novelty of the Lineff magnetic conductor, I 
may add that although magnetic action has been used before by 
several inventors for actuating switches which establish electrical 
contact between a sealed main and separated lengths of surface 
rails, yet the idea of a continuous magnetic conductor forming, 
so to say, one single switch for the whole line, is entirely novel and 
strikingly simple. The arrangement of magnetic rails on the hit 
and miss principle is also entirely new, and secures a great 
economy in the energy necessary to effect the attraction of the 

ntinuous magnetic conductor. 


‘This part of the invention especially has been worked out with 


great skill and care, as is amply testified by the good results 
obtained under the very unfavourable conditions imposed by the 
necessities of road traffic and by other mechanical considerations. 
The fact of having one set of magnetic rails only exposed on the 
surface, each length in turn becoming of north and south polarity, 
is novel, and will greatly help the adoption of this system in pre- 
ference to those where two sets of rails are required to 


close the magnetic circuit. The arrangement of blind rail, which 


performs the same office as if it were on the surface of the road 
and under the direct influence of the magnet pole, is very in- 
genious and effective. | 

The mechanical pone. go of the magnetic channel and of the 
line generally, was tested by taking a steam roller over it. The 
line was not damaged thereby in any way, either mechanically or 
ee and I consider the result of this test highly satis- 
actory. 

As a general result of my investigation, I have come to the 
conclusion that the Lineff closed magnetic channel system is 
now ripe for practical application. , 

| (Signed)  GisserTr Kapp. 
., Parliament Street, Westminster, : 
June 12th, 1890. 


APPENDIX TO REPORT. 


The tests upon which my report is based were made on the 29th 
and 80th of May, and the 3rd, 10th and 11th of June, 1890. 

I deal in this appendix with the various points in the same 
order in which they occur in the report. 


SaFETY TO THE PUBLIC. 


The extent of “charged region” on the insulated rail was 
tested in the following manner :—The positive lead feeding the 
glow lamps on the car was disconnected from the main positive 
terminal, and connected to a flexible conductor we with 
a contact piece or pilot brush. The latter was attached to a 
wooden bar which could be set so that contact was made with the 
insulated rail at any given distance from the centre of the car. 
When the point of contact was on a charged or “live” rail the 
lamps lighted up; when on a “dead” rail they remained dark. 
By varying the distance of contact it was thus easy to ascertain 
the extent of the charged region on either side of the centre of 
the car. I found that the length of charged region varies at 
different points of the line, which may be due either to a variation 
in the thickness of the hoop iron (this being of two different gauges 
on the line), or toa variation in the thickness of its zinc coating, 
which, if too thin, would not allow the hoop to drop instanfly. I 
also found that there was some uncertainty in the lamp test if the 
contact between the pilot brush and live rail lasted only a fraction 

A cases the lamp filaments had not time to 
become so hot as to be distinctly visible, and I replaced in 


subsequent tests the lamps by an electric bell, which gave indica- — 


tions with contacts of so short duration as to escape detection b 
the lamp test. The result of these tests, which were made a 
various speeds, and over a continuous piece of line 68 feet long, 
are given in the following table. 


Ertent of Charged Region behind 


Speed in Miles per Hour. 
e Centre of the Car... 1 3 See; 


7 feet 6 inches … ae 
dead ... dead ... dead 
.. dead ... dead ... dead 
dead ... dead dead 


danger of the magnetic rail becoming “alive” at points when 
ordinary traffic passes over it. I have tested this question by 
short-circuiting the magnetic rail to earth at various distances 
both in front and behind the car, and whilst the latter was run- 
ning and standing, and in no single case have I found a “live” 
section of magnetic rail. 

I also investigated the question whether it will be possible to 
collect the current from the magnetic rail without sparking, as 
otherwise horses might be frightened. In the original manage- 
ment, the collection of current was effected by the contact of the 


. wheels supporting the electro-magnet on the magnetic rail, and 


with a dry and clean line, or with a dirty and wet line, there was 
no perceptible sparking. If, however, the line, when dry, was 
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vered with sand, gravel, and clinkers, there was sparking, 
pra to avoid hd defect’ I advised Mr. Lineff to fit wire brushes 
to the pole shoes, so as to obtain more ect contact. This has 
been done, and in a subsequent no perceptible sparking 
occurred with any condition of line. . 


EFFICIENCY OF SERVICE. 


The efficiency of service depends upon the power required to 

propel the car, and upon the possibility of sure | the line in 
r working order. As regards the power required for the car 

itself, apart from that absorbed by the apparatus for collecting the 
current, there is no reason why the Lineff car should require either 
less or more power than any other electric car of equal weight, 
I have therefore only to 
investigate what extra amount of power is absorbed by the appa- 
ratus for collecting the current, and what amount of power is lost 
by underground and surface leakage. i | 

The power required for the current collecting apparatus gy fee 
regarded as lost to propulsion, and this loss consists of three 
items :— | 
1.—Imperfect Contact between Magnetic Rail and Wheels of Electro. 
Magnet. 

I ‘measured the difference of potential between the magnetic 


rail and the car terminal when the working current of 11 ampères. 


was passing. The drop of E.M.F. thus found varied with the con- 
dition of the line. It was ‘3 of a volt when the line was 
watered, but otherwise clean ; ‘7 when the line was clean and dry ; 
and 2°7 when the line was dirty with mud, horse dung, sand and 
clinkers. These tests were all made before the brushes above 
mentioned had been fitted, so that with the improved contact this 
loss of power may be considered as insignificant. 


2.—Power Required to Energise the Electro-Magnet. 


The resistance of the two magnet coils and a third ex- 
ternal coil is 220 ohms, and the working pressure 230 


_ volts. The power absorbed in the three coils is therefore 


sy 230 = 240 watts, of which 160 watts are required for the 


et and 80 watts wasted in the external coil. These 80 watts 
could be saved by rewinding the two magnet coils with finer 
wire. The energy expended in “picking up” is therefore 160 
watts. 

I had previously tested the magnet and found that 60 watts is 
the minimum of energy required for picking up, but to make sure 
of always maintaining the circuit, 160 watts have been allowed. 
During my test of the line, there has been no case of failure to 
maintain the circuit. 


3.—Power Required to Propel the Electro-Magnet. 
This was tested by hauling the magnet alone along the line, a 


spring balance being inserted into the hauling rope. [found the | 


resistance to be 19 lbs. when the magnet was not energised, and 
27 lbs. when it was energised. At seven miles per hour this repre- 
sents an expenditure of about half a horse power. It appears de- 
sirable that this loss of power should be reduced, which can be 
done either by employing larger wheels and improved axle bear- 
ings on the electro-magnet, or by so suspending it from the car, 
that part of its weight is taken by the car. 

In the workshop there has been erected a full size working 
model of the magnetic rai] as arranged for a switch or branch 
line. After the tests on the line on the 30th May were completed, 
the electro-magnet was detached from the car, taken into the 
workshop, and run over the magnetic rail containing a branch 
line. The apparatus acted perfectly, and there 
ca wk _— to maintain the circuit either on the main or on the 

ranc e. 


Economy OF WORKING. 


I have now to consider the amount of power lost by underground 
and surface leakage. The former takes place over the whole 
length of the line, and is independent of the number of cars in 
use at any time, whilst the latter is confined to the three charged 
sections of magnetic rail under each car, and is therefore propor- 
tional to the number of cars in use at any time. The insulation 
resistance of the conductor was tested both 
(48 Leclanché cells, Post Office pattern bridge, and mirror galva- 
nometer), and by passing the leakage current through a voltmeter. 
The two methods gave fairly accordant results, but the insulation 
varied on different days considerably. The highest reading 1 
recorded by the voltmeter test, when the full pressure of 230 volts 


was on the conductor, was 5,400 ohms, and the lowest 3,550 ohms. 


In order to maintain the underground conductor in a proper work- 
ing condition, I consider it desirable and possible to increase its 
insulation resistance. But for the determination of loss of power 
by leakage, I take the figures as I find them, disregarding any 
future possible improvements in insulation. From these figures 
it appears that the average insulation is 4,475 ohms. Since the 
line is 220 feet long, the insulation resistance of one mile of similar 
line will be 186 ohms. Assuming the working pressure to be 300 
volts, the leakage current would be 1-61 ampères, and the power 
thus lost would be 482 watts, or about two-thirds of a horse- 
power. This loss in itself is not an important item. It is, in fact, 
negligible in comparison with the power which is required for the 
propulsion of the cars on a mile of line. 

Another source of loss of power in electric traction is surface 
leakage. To ascertain this, I also applied the voltmeter test, and 


found the following insulation resistances of three charged sections 


line again tested by my assistant. 


by the bridge method | 


of ae rail. With the line clear and moist, 4,183 ohms 
with-the line very wet and covered with mud and horse droppings, 
980 ohms. Taking 2,000 ohms as an average, I find that at a 
working pressure of 300 volts, the loss of power by surface leakage 
per car amounts to 45 watts, which is quite insignificant. 

As regards the question whether it will be oo to maintain 
the line in proper order when subjected to wear and tear of 
ordinary street traffic, I am of opinion this can only be decided by 
actual trial extending over a considerable time. As far as it was 


gen to do so, in an experiment extending over a few as I 
ve tested the line both as regards mechanical strength and in- 


sulation. I have already mentioned that the resistance varied 
between 5,400 and 3,350 ohms during the time over which my ex- 
periments extended. An average insulation of 4,475 ohms per 
220 feet, or 186 ohms per mile, would not be too low if the only 
consideration were that of the waste of power entailed by leak- 
age, but experience shows that when the insulation of a line is 


initially low, there is probability of its becoming still lower in 


the future, and for this reason I consider it desirable to improve 
the insulation of the line. Iam of opinion that this can be done 
in two ways—first, by an alteration in the shape and 

ment of the earthenware ap of the conductor, and, secondis, 
by blowing dry air through the channel, This will necessitate the 
employment of air compressor at the power station, but the addi- 


tional capital outlay and pige J expenses will be trifling in com- 
parison with the advantages o insulation, which will be 
obtained thereby. The mechanical strength of the closed channel 


was tested by taking a steam roller both across and along the line. 
Since the magnetic rail is slightly higher than the running rail 
and surrounding pavement, the whole weight on one of the driving 
wheels of the steam roller (which I estimate at 5 tons) was thus 
supported by the magnetie rail. The steam roller was driven back- 
wards and forwards, over and across the etic rail, to see 


whether any mechanical damage could thus be done toit. Ivould _ 


not detect any deformation or other da done to the mag- 
netic rail or the bitumen channel, and, so far, the steam rolle 
test was entirely satisfactory. There remained still the possi- 
bility that, through the application of a concentrated pres- 
sure of 5 tons, minute cracks, invisible to the naked eye, 
might have been developed which would admit moisture, and thus 
impair the insulation. To test this point, I had the line drenched 
with water, but, as shortly afterwards it began to rain, I discon- 
tinued the artificial application of water. The rain lasted on and 
off during the 1emainder of the day and following night, and in 
the afternoon of the following day I had the insulation of the 
He 3,400 to 3,800 
ohms. Before taking the steam roller over the line the insulation 
was 3,400 ohms. If the mechanical strain had developed cracks 
in the bitumen, there would have been sufficient time for water to 
percolate in the interval of 26 hours which elapsed between the two 
resistance tests. Since, however, the second test showed the same 
if not a higher insulation than the first, it is evident that no sue * 
was done to the line by the steam roller, and I consider the result 
of this test very satisfactory. : 
(Signed) 


| | Karp, 
31, Parliament Street, June 12th, 1890. 


THE ELECTRIC LIGHT AT BATH. 


SEVERAL deputations from representative bodies in London and 
the provinces have visited Bath to inspect the electric light works 
and the public arc lamps. A serious leak which occurred on the 
night of the 8th inst. affected more or less 40 out of the 81 public 
lamps. Directly the leak was discovered, steps were taken to 
localise its position, but, owing to the very sho ights, this was 
not completed until nearly the time for ceasing lighting. In 
reporting the mishap to a committee of the Town Council, Mr. 


Massingham wrote: “ The leakages that I have discovered so far 


are due to the movable connections between the underground 
mains and the lamps for the purpose of raising and lowering the 
lamps and so dispensing with ladders. Major Cardew, R.E., 
recently inspected the whole of the electric installation on behalf 
of the Board of Trade, me (TEE extremely well satisfied with 
it as a whole, but suggested that it would be impracticable to 
make the raising and lowering arrangements absolutely safe, and 
advised my adopting fixed lamps and conductors and using ladders 
to reach them, which would be far more reliable from an elec- 
trical point of view. As the practical experience of the past 
fortnight confirms his views, I have decided to dispense with all 
movable a ements, and have given instructions to Messrs. 


- Callender & Co., who laid the underground mains, to carry this 


out with all possible speed. The work is now in hand and, I hope, 
will be finished within three weeks.” The letter was regarded as 


satisfactory. The Christopher Hotel is lighted by means of 
electricity from the Bath Electric Light Works. The light is 


also being introduced into the York House Hotel. 


Accumulator Question in Paris.—The adoption by 


the Northern Tramway Company in Paris of the © 


the Société Francaise d’Accumulateurs Electriques 
system has been followed by an order for 40 more 
cars. 
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THE COMPOUND WINDING DYNAMO 
MACHINES. 


Kina, Brown & Co. v. AN@LO-AMERICAN BrusH ELECTRIC 
Liaut CORPORATION. 


In the Court of Session, Edinburgh, on Wednesday, the 16th inst., 


the First Division disposed of a reclaiming note in the above case. . 


It was originally broughtin the Outer House by King, Brown & Co., 
Rosebank Electric Works, Edinburgh, against the Anglo-American 
Brush Electric Light Corporation, London and Edinburgh, for 
reduction of letters patent granted to Mr. Brush in 1878 for the 
exclusive right of making dynamo-electric machines of the com- 
pound winding type. Lord Trayner, in the Outer House, found 
that Brush’s patent, having been anticipated by Varley, was 
invalid, and he, therefore, decided the case in favour of the 
ursuers, with expenses. The defenders reclaimed to the First 
ivision of the Court, and the case was heard before the Lord 
President, Lord Adam, and Lord McLaren. Judgment on the 
reclaiming note was given on Wednesday. | | 
Lord McLaren said: The defénders, the Brush Electric Light 
Corporation, claim under their patent the exclusive privilege of 
making dynamo-electric machines, in which the electro-magnets 
are of the type known as “compound wound” magnets; also 
known as the “series shunt” type. The pursuers, King, Brown 
and Co., are makers of ‘* compound wound” dynamos ; and their 
right to make such machines having been extrajudiciously 
challenged they have brought this action to have the defenders’ 
patent reduced and declared void on various grounds; the chief 
objection being that the invention of compound winding was pre- 


viously discovered and made known by Mr. Varley, and conse- — 


quently that Mr. Brusb, or his assignees, are not in the position 
of being the “first and true inventors ” of this valuable electric 
appliance. There can be no doubt that the holders of Brush’s 
patent claim compound winding as an essential feature of their 
‘machine; and, accordingly, if this claim be ill-founded, the patent 
‘must fall. The argument was directed mainly to the question of 
the anticipation of the Brush system of compound winding by Mr. 
Varley, and I shall consider this subject in the first place, 
touching afterwards on the objections to Brush’s specification, 
which are of a technical character. In order to make my obser- 
vations intelligible, I must begin by stating in what compound 
winding consists :—When the armature of an electro-magnet is 
attached to an axis, so as to be capable of rotating in the magnetic 
field, the armature tends to place itself in a symmetrical position 
with reference to the poles of the magnet, and if force is applied 
to turn the armature on its axis, the movement of rotation is 
resisted by the forces in the magnetic field. The energy ex- 
pended by the steam power, or whatever power is employed 
to turn the armature against the resistance of the magnetic 
field, is then converted into current electricity ; and the cur- 
rent being carried through the revolving axis by insulating wires, 
is given off by an appliance termed the commutator, passes thence 
into a conducting wire, and is then ready to be used for electric 
lighting, or any other purpose of utility to which it is capable of 
being applied. In the rudimentary form of the dynamo machine, 
I understand that the excitation of the electro-magnets was main- 
tained from a separate, or, as it is termed, an external source, 
generally a battery of some kind. The first improvement con- 
sisted in winding one.of the conducting wires round the electro- 
magnet, the continuation of this wire being led into the external 
or working circuit. In this way the current flowing from the 
dynamo was made to maintain the magnetism of the electro- 
magnets as a part of the work which it had to perform. This is 
_ known as series winding, because there is one continuous current 
which is only partly used in maintaining the magnetism. 
The next improvement consisted in dividing the current 
as it flowed from the commutators into two partial cur- 
rents. In this system the wire is bifurcated; one branch 
is wound round the electro-magnet, and is returned to the 
opposite poles of the commutator. The second branch wire 
_is employed for lighting or external work of some kind, and is 
reunited to the first branch wire near where it meets the commu- 
tator at the opposite pole. This is the form known as the shunt 
winding system, or shunt machine. The invention of compound 
winding, with which we are here concerned, consists in, I will not 
say a combination of the two methods, but in the addition of the 
shunt and series method. The wire is divided or bifurcated as it 
leaves the commutator. Both the branches are wound round the 
electro-magnets. One of these is directly returned to the opposite 
pole of the commutator without doing any work other than the 
excitation of the magnets. The second wire, on leaving the elec- 
tro-magnets, is continued to form the external or working circuit, 
and is ultimately re-united to the first wire. This arrange- 
ment seems to be an exception to the rule against trying. to do 
two things at the same time, because it is admitted that the com- 
pound wound machine is a much better working machine than the 
shunt. It appears that the sections of the wires can be so pro- 
portioned that an early uniform current flows in the working field, 
notwithstanding variations in the quantity of work to be done. 
It is not necessary for the purposes of the case to explain why 
this should be, and if it were ne , Lam not sure that I am 
able to explain it. It is a question of the mathematical theory of 
current electricity. But it is agreed that the compound wound 
machine, when the wires have the fete relative conducting 
capacity, gives better results as regards uniformity and steadiness 


of the current than are attained by either the series or the 
shunt, and this explains the importance of the right to use this 
invention to the parties concerned. I may here observe it is not 
clear to me that either Varley or Brush were at first fully aware 
of the scientific and practical importance of the principles of 
compound wiring. Varley was the inventor, or one of the in- 
ventors, of the “series”? machine, and both Varley and Brush 
were doubtless aware of the advantages and disadvantages of the 
“series” and the “shunt.” The idea of introducing the two 
methods into the same machine is one that would very natu- 
rally occur to any one familiar with the subject, and practically 


' conversant with dynamo machines. Assuming that this is 
intelligently done, with the object of getting a better working 


machine through the union of the series and the shunt than 
is attainable by either of these modes of winding singly, then the 
invention is a proper subject of a patent, and it is not n 
to its validity that the patentee should have foreseen all these 
advantages which have been realised through the subsequent 
introduction or extension of electric lighting with the incandescent 
lamp. I may also observe that in Brush’s specification, as well 
as in this specification, the mode of winding is only treated as one 
among many other parts of a dynamo machine; and it is quite 
possible that a reader, even if conversant with the subject, might 
peruse either of these documents without having his attention 
specially called to the novelty of the system of compound winding. 
ut neither will this consideration affect the question. An in- 
ventor may describe his invention clearly without proclaiming it 


as a very important discovery, and the question is whether com- 
pound winding is clearly described in Varley’s specification. 


The specification in question is No. 4,905 of 1876, and its title is— 


“Improvements in apparatus for producing the electric light, 
parts of which invention are applicable to other purposes.” The 


alleged anticipation is contained in the two paragraphs, page 4, 
lines 11 to 21—“ Part of the electricity developed by the machine 
is diverted to maintain the magnetism of the soft iron magnets, 
and the remaining portion is used to produce the electric light.” 


LI interrupt the reading to remark that in the words I have read. 
the writer only announces what he is going to do, and does not 


— to be explaining his method. This obvious, and I should 
ave thought, superfluous criticism disposes of many pages of 


evidence in which witnesses are brought tosay that these words would ~ 


not give them a clear idea of the method of winding. The speci- 
fication proceeds—“ There are several well-hnown ways of doing 


this ” (that is, of diverting a part of the electric energy developed 


by the machine), “but the method I prefer is to wrap the soft 
iron magnets with two insulating wires, one having a larger 
resistance than the other. The circuit of larger resistance is 
always closed, and the circuit of less resistance is used for tae 
electric light.” Ifthe description had stopped here I should not have 
doubted that it contained a clear description of the construction of 
a compound wound machine—I mean a description of so much of 


_ the apparatus as is included in the name compound winding. The 


direction is to wrap the magnets with two insulated wires. It is, 
of course, implied that these wires are to carry currents coming 
from the machine ; but this is not left to implication, because it is 
clearly explained that these insulating wires are the media for the 
transmission of separate currents, the one of larger resistance 


‘being always closed (in other words, acting as a shunt) ; while the 


other is used for the electric light (having previously contributed 
to the magnetisation of the magnets by being wrapped around 


them). But if the description had stopped here it would have ~ 


been open to the observation that while it described the construc- 
tion it did not indicate, except in a very general way, the use of 
the compound winding of the magnets. Now, I could hardly con- 


sider that to be an adequate description of an invention which 


should leave the reader in ignorance of its utility and its mode of 
action. But the information which J desiderate is supplied by the 
second paragraph : “ When the electric light is being produced the 
greater portion of electricity 
sistance, which I term the ‘electric light circuit,’ maintaining the 
magnetism of the magnets, and producing the light. When the 
electric light circuit is open from any cause, the electricity 


_developed passes through the circuit of greater resistance only, and 


maintains the magnetism of the ets.” There is here plainly 
described one of the advantages of the compound wound dynamo, 
probably the only one known to the writer, viz., that when work 
is being done in the external circuit, the magnets have the benefit 
of the unobstructed flow of the electric current through the wire 
of larger resistance and less resistance, while when the external 
circuit is open and no work is being done, the magnets receive 
through the wire of greater resistance the eurrent which is 
sufficient for their excitation. I am here merely paraphrasing Mr. 
Varley’s description without meaning to add anything to it, and 
I think that anyone conversant with the subject, and reading this 
ragraph (whether he agreed with Mr. Varley or differed with 
im as to the possible bencfits to be obtained), would not be left in 
doubt as to what Mr. Varley considered to be the rationale, and the 
mode of action of the arrangement of wires described in the pre- 
ceding sentences. I have difficulty in understanding how it is that 
a considerable number of able and distinguished men should have 
been persuaded to give their evidence as to the alleged insuffici- 
ency of Mr. Varley’s description as an anticipation. To a con- 
siderable extent the evidence of the witnesses of the Brush Com- 
pany is made up of somewhat minute and verbal criticism on the 
expressions used by Mr. Varley. But, in so far as these gentle- 


. men indicate an opinion as to the insufficiency of the description 


in its entirety, I think their conclusions are, in part, explained by 
their having misapprehended the question, because I observe that 


es through the circuit of less re- 
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_the question is frequently asked, and answered, whether Varley’s 
specification is such as would enable an ordinary workman to make 
_& compound wound machine. Now the question of anticipation 
does not depend (in our opinion) upon that test. We are not here 
trying the Varley’s specification as a specification. 
Varley is not here claiming any exclusive privilege (his patent has 
long since vs and we have no occasion to consider whether 
he fulfilled the duty which is the -counter-part of the exclusive 
privilege given to a patentee of particularly describing and ascer- 
taining the nature of his invention, and the manner in which. it is 
to be performed. I am very far from saying that Varley’s speci- 
fication is insufficient as a specification of a patented invention. 
I rather think it would be held to meet the requirements of the 
statute of King James. But the question we are now considering 
is quite different: it is whether Mr. Brush is or is not the first and 
true inventor of compound winding ; and the negative of that pro- 
position may be proved by showing that the invention was pre- 
viously described, not necessarily in language sufficient as a direc- 
tion to a mechanic; but in language clear and intelligible to 
educated men conversant with the subject, and capable of giving 
the necessary directions to the hypothetical workman. An inven- 
tion may be clearly described in mathematical or chemical 
symbols; the latter being, perhaps, the preferable illustration. 
Such a description, although it may have to be translated for the 
instruction of the operative chemist (just as if it were written in 
a foreign agaage) would be an anticipation of the same inven- 
tion described in popular language, such as is required (as far as 


practicable) by our Patent Law. Now [ venture to think that if © 


Varley’s description had been put into the hands of-any of the 


defenders’ witnesses (without reference to any question under the 


Patent Laws) that he would have understood it, and would have 
been able to instruct a workman to make an experimental machine. 
I think I can collect from their evidence that the witnesses on 
both sides understood the specification perfectly, although some of 
them were. certainly apprehensive that other’ persons, less gifted, 
would not find it so easy to be understood. It is a remarkable 
circumstance in this case that neither in the course of the trial, 
nor in the argument addressed to us, has any reference been made 
to Brush’s description of compound winding. It seems to have 
been assumed that it, at least, was a pattern of clearness, and 
certainly no objection was taken to it on the ground of insufficiency. 
Brush’s description is contained in the following. passage in hi: 
specification :—“ In applying my invention to dynamo-electric 
machines, I wind the cores of the field magnets with a suitable 
quantity of a comparatively fine wire, having a high resistance in 
. comparison with that of the external circuit, and the rest of the 

wire in the machine. The ends of this wire are so connected in 
the other parts of the machine, that when the latter is running a 
* current of electricity constantly circulates in said wire, whether 
the external circuit be closed or not.. The high resistance of this 
_ wire prevents the passage through it of more than a small pro- 
_ portion of the whole current capable of being evolved by the 
machine ; therefore the available external current is not materially 
lessened. When this device, which I have called a ‘ teaser,’: is 
- used in connection with field magnets, also wound with coarse wire 
for the purpose of still further increasing the magnetic field by 
employing the main current for this purpose in the usual manner, 
then the ‘teaser’ may be so arranged that the current which 
passes through it will also circulate in the coarse wire, thus in- 
creasing the efficiency of the device.” Now if Varley’s description 
be insufficient, I do not see how the validity of Brush’s 
patent can be maintained, because the two descriptions 
are À re ap identical. Conversely, if the invention of compound 
.winding be well described in Brush’s specification, the identical 
description in Varley’s specification must be an anticipation. I 

do not mean, vf course, that the language of the two descriptions 
is absolutely identical. In describing the shunt arrangement, 
Brush calls it a “teaser” (I do not know whether electricians 
attach any significance to this vocable), and there are some other 
variations of expression. But I can find nothing of substance in 
Brush that is not in: Varley, and I cannot help adding that if 
there be any difference Varley’s description is the more easily 
understood of the two. This completes what: I have to’say on the 
. subject of anticipation by prior publication: There is also a plea 


of anticipation by prior use. On this point the facts are these :—. 


In the interval between the filing of the provisional and com- 
_ plete specifications Mr. Varley had a machine made to his 
direction by the firm of Siebe and Gorman. When the machine 

was first tried it did not work well, because its frame was not 
sufficiently strong to prevent the revolving armature being 
attracted into contact with the electro-magnets. I need not say 
that the motion of the armature must not be resisted by friction, 
but only by the immaterial, though not less real resistance offered 
by the forces developed in the magnetic field. This was corrected 
by strengthening the frame, and the machine was ‘successfully 
_ used ‘in the production of an arc light by the lamp produced alorg 

with the machine. Siebe and Gorman are ers of diving 
apparatus, and the lamp was used on their premises’ to exhibit 
the apparatus under water in a tank which they had for the 
purpose. The case on public use is narrow, but we consider that 
what I have described is public use as interpreted by decisions. 
The machine in question was produced, and it is a compound 
machine ; nobody has said anything to the contrary, though some 
of the defenders’ witnesses say that if the wires were uncoupled, 


or were coupled up in a difficult way, it would no longer be so. 


But the effect of uncoupling the shunt wires would be to render 
this part of the winding simply useless for any purpose, as would 
indeed be the case with a machine of any kind if a material part 
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of the mechanism is taken out of its place or turned the wrong way. 
The Lord Ordinary has, in his judgment, extracted some of the 
more noticeable expressions of opinion by the scientific witnesses 
on the questions of prior publication and prior use, and has pointed 
out the insufficiency of the reasons given for holding Varley’s 
specification to be incorrect or incomplete. I concur in the Lord 
Ordinary’s view as to the weight to be attached to this part of the 
evidence, and, in his gmp à 8 opinion, generally on the facts of 
the case, except in so far as he may be held to imply that the test 
of the sufficiency of an anticipation is the same as the test that 
would be ry to the construction of a specification founded on 
as such. There is another objection to the defenders’ patent, and 
it is founded on an alleged inconsistency between the provisional 
and the complete specifications. The provisional specification 
announces, as one of the improvements for which the patent is 
a an improved construction of the commutator. The 
unction of the commutator is to convert the alternating currents 
(as they pass from the revolving axis to the external circuit) into 
one continuous current. This is accomplished by fitting the axis 
with insulated segments, to which the poles of the armature are 
connected by insulated wires, and these seguients are so 
that at the moment when the current in the machine is reversed, 
the external wire becomes disconnected from the corresponding 


_ segment, and is at the same time brought into connection with the | 


segment which is attached to the opposite pole of the armature. 
The improvement indicated in the provisional specification is a 
purely mechanical improvement for the purpose of obtaining a 
mechanical advantage. But, in the course of perfecting his inven- 
tion, Mr. Brush found that an electrical advantage might also be 
secured by means of a slight variation of the mechanical e- 
ment indicated in the provisional specification. The variation 
consists in separating the segments, so that for a small fraction of | 
each semi-revolution the current shall be interrupted; that 
is to say, the current is cut off during the brief interval 
when the armature (or the particular member of the com- 
pound armature) is in a _ neutral position, and when the 
resultant of the forces acting on it is therefore very small. 
In the complete specification, the variation whereby this 
electrical advantage may be gained is claimed as one of the 
pentes improvements, and the question arises whether this dif- 
erence between the provisional and complete specifications does 
not exceed the latitude allowed to an inventor who is only perfect- 
ing what he has dqn announced. The Lord Ordinary 
has held that the claim referred to is not covered by the provisional 
specification on the ground that, although the construction of the 
commutator as ected is not materially varied, yet, as the 
variation represents a distinct principle, and is directed to an 
object distinct from that which is indicated in the -provisional 
Specification, the two things cannot be regarded as identical. in- 
ventions. There is much force inthe Lord Ordi 8 view on this 
question ; but we consider it unnecessary fq come té a decision 
upon it, because we are all of opinion that if there had been no 
more serious objection to the Brush patent than this, it would be 
only fair to the patentee that he should be allowed an opportunity 
of disclaiming this variation on one of the patented improve- 
ments. But this is not the condition of the case as it arises for 
decision, because we are agreed that the patent is invalidated in 
its essential and fundamental privilege by reason of the prior pub- 
lication and prior use by Vases of the invention of compound 
winding, for which this exclusive privilege is given. For these 
reasons I äm of opinion that interlocator of the Lord 
Ordinary should be adhered to, and decree of reduction of the 
patent pronounced. | ‘4 
Tho Lorp Presipent: That is the opinion of the Court. — 
On the motion of Mr. Danrezz, counsel for King, Brown and 
Co., the Brush Corporation were found liable in expenses. __ 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


“ Observations on Currents originating in ordinary Aerial Tele 
graph Conductors,”* by A. R. Bennett, Member. 
All users of telephones connected by single’ wires are familiar 
with the variety of noises which are generally present, even whén 
the line is only a few hundred yards long. Itis exceptional to 
find a wire which can be said to be even approximately silent at 
all times. The origins of some of the foreign currents which the 
ence of these noises indicates, have been explained by Preece, 
Lockwood and others. Recently in testing sume overhead copper 
and iron wires run on the same poles for capacity by charge and 
discharge, using a sensitive reflecting galvanometer, the author 
noticed the presence of currents which could not be accounted for 
by any of the known explanations, and the causes of which he 
determined to investigate. 
It was noticed that soon after the commencement of rain, a steady 
current appeared on all the wires under test. The deflections 


increased as the rain continued, until, after the thorough soak- 


ing subsequent on several days’ wet, they were in some cases no 


* Paper read at the special meeting of the Institution of Elec- 


- trical Engineers, held in the Lecture Hall, Edinburgh Interna- 


tional Exhihition, July 15th,:1890. : 
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‘longer within range of the scale. A constant discrepancy in the 
behaviour of copper and iron wires was apparent. The deflections 
from the copper were always positive, while those from the iron 
were always negative, and as invariably much feebler, seldom 
exceeding one-third the strength of the positive ones. 

To in the cause, two wires, one No. 12} copper, and the 
other No. 11 galvanised iron, run side by side on the same arms for 
the distance of a mile (fig. 4) were taken. In fine weather the 
insulation resistance of each was infinite. ro 

When disconnected at the farther ends and earthed at the home 
‘end through the reflecting galvanometer (fig. 1), they always in 
-wet weather exhibited the phenomena described. 


rLCOPRPER WIRE | MILE LONG 


Fia. 1. 


_ The following are extracts from the records of tests extending 
over several months, during medium and heavy rain :— 


Copper.—Always positive. Iron.—Always negative. 


4°5 "00380875 1°5 0010125 
13 ‘008775 3°75 ‘00253125 
20°5 ‘0138375 ‘002700 
17 011475 3 002025 
15° | ‘010125 45 ‘0030375 
3° ‘002025 0003375 
46° 081050 17°5 0118125 . 
014850 7 004725 
145 0097875 BS 0023625 


It will be observed that the copper deflections were always from 
three to six times stronger than the iron ones. When the copper 
and iron wires were left insulated at their distant ends, and looped 
through the galvanometer (fig. 2), earth being excluded, the posi- 
tive and negative deflections were always equal. Thus, taking the 
last three of the foregoing tests, when looped 46 + 17°5 — became 
ns =~ ; 22 + 7 — became 12°5.+ 12°5 — ; 14°5 + 3°5 — became 

97+ 97 -. 


Fic. 2. 


Half-a-dozen insulators with galvanised iron bolts were mounted 
on an arm in the testing room, and thoroughly wetted (fig. 3). 
With a copper wire run on them, and the bolts connected, as 
shown, a positive current appeared as soon as a film of water was 
established between the wire and the bolt. With an iron wire 
instead of the copper no current appeared. 


Fig, 3, 


The gui current, therefore, seemed to be due to voltaic 
action between the copper wire on the insulators and the gai- 
vanised iron bolts supporting them when connected with the moist 
surface. The course of the current can be traced in fig. 1. The 


wire = insulator bolts form a series of voltaic cells joined in 
el. | 

The absence of a current from the iron when mounted on the 
experimental arm confirmed this conclusion, since no current was 
to be expected under the conditions. . But whence, then, the 
negative current from the iron wire run on the actual poles? In 
that case it had a copper wire strung alongside it (fig. 4). The 
wetting of both insulators established the connection necessary 
for electrolytic conduction between them, so that the metals con- 
page a voltaic couple, the negative current from which appeared 
on the iron. 


Fig. 4. 


The positive current on the copper was consequently due to the 

copper wire acting with the iron bolts of its own insulators, the 
iron bolts of the neighbouring insulators and the iron wire which 
they supported. | : 
- The negative current on the iron was due to the iron wire, its 
bolts, and the bolts of the ms jtm insulators, acting with the 
copper wire. But the bolts of the insulators (fig. 4) were partially 
earthed by the damp wood of the poles and the earth wires which 
ran down them. If the earth had been perfect no current could 
have got to the galvanometer, but since it was only partial some 
found its way by that route; and so the difference in strength 
between the positive and negative currents is accounted for. 


=" L 


À 
« 
Q 


Fra. 5. 


The positive, depending chiefly on the action between the 
copper wire and its own bolts, between which no earth intervenes, 
is necessarily stronger than the negative, which depends wholly 
on the action between the iron wire and bolts and the copper wire 
between which a partial earth is interposed (fig. 5). So when the 
earth is cut off from the galvanometer (fig. 2), the effect of the 
earth between the two plates is neutralised, and the positive and 
negative deflections become equal. 

A somewhat unexpected effect of the recent introduction of 
copper wires for telegraph and telephone purposes is consequently 
the establishment over the country of a vast number of voltaic 
couples, which only become operative in damp or wet weather. 

The zinc of the bolts of insulators carrying copper and bronze 
wires may reasonably be expected to qe ap sooner than in 
days gone by when only iron wire was used; and when copper 
and iron wires are run on the same poles the galvanising of the 
iron must suffer sooner than of yore. 

The Americans, with the wooden pins, will escape the currents 
due to the difference of metal between the wire and its supports ; 
but when they mix wires of different metals on the same poles 
the resulting action will be stronger than with us, since they do 
not earth-wire their posts. | 

Telephonically, the existence of these currents is of little 
moment. With metallic loops when both wires are of the same 
metal, they will not matter at all, since the currents from two 
similar wires will be in the same direction and of the same 
strength, and, meeting in the telephone or translator will neu- 


_ tralise one another. 


On single wires, so long as the currents remain steady, their 
presence does not matter much. As they increase gradually as 
the insulators become wet, and die away slowly as they dry, they 
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do not give rise to any disturbance in the telephone. If any con- 
firmation of the voltaic origin of these currents were needed, it 
would be afforded in the fact that it is possible by changing 
the line from a battery, to polarise the line couple even to the 
extent of obtaining temporary currents of the opposite sign. 
Thus, the copper was repeatedly changed from a 90-volt battery; 
when from the positive pole the line current was increased, when 
from the negative the line current was decreased and sometimes 
reversed. 

The “stony br particulars of several tests of the copper wire, 
the deflections being in degrees :—. ) 

Charging wire from 90 volts, &c., to line so as to neutralise and 

overcome line current. 


Line current Duration of charge. : Result, 
‘5 + 10 seconds. Reversed to ‘2 — 
6 + 20 seconds. Reduced to 5 + 
84 + 4 minutes. Reduced to 35 + 
125 + 10 seconds. Reversed to ‘2 — 
Spot went back instantly to 5 +, and 
| : _ then recovered slowly to 12:5 + 
12°5 + . 20 seconds. - Reversed to ‘4 — 
| Went back quickly at first, and then 
slowly recovered to 12°5 + in 45 
| seconds. | 
12°5 + 1 minute. Reversed to ‘8 — 
Went back instantly to 3°5 +, reco- 
vering slowly to 12:5 in 70 seconds. 
12°5 + - 2 minutes. | Same as 1 minute. 
12°5 + 3 minutes. Same as 1 minute. 


The same effects were produced with the experimental arm. With 
only one insulator, reversed, the cup being full of water and the 
surface well wetted, a deflection was got of 4 degrees, equal to 
‘0027 milliampères. When the current from this insulator was 
reduced to ‘2 + through the surface drying, a reversal could always 
be so to ‘4 —, and sometimes to ‘6 —, by charging it from 
90 volts —. | Fete 
_ During the capacity tests already mentioned, it was observed 
that for some time after the commencement of rain, the apparent 
capacity of the wire invariably rose, instead of falling with the 
decrease of insulation. This effect has, of course, been noticed 
before, but, as the author was not aware that it had been satis- 
factorily accounted for, it was resolved to investigate, and the 
result of the investigation seems to point to several contributory 


. causes. Firstly, no doubt, the line current due to the voltaic 


action already described will increase or diminish the —— a 
according to the direction of the charging current. Secondly, the 
polarisation of the bolts due to the charging current will have 
the same tendency. But the capacity of the line will appear too 
high when the moisture on the insulators is too slight to permit 
of voltaic action. To seek the cause of this, 12 feet of copper 
wire was run on six dry insulators fixed in oaken arms in the test 
room. With 90 volts the wire gave a discharge of ‘4 degree. The 
tops of the insulators around the binding wire were wiped with a 
wet sponge. The discharge then rose to 1 degree, more than 


double. Wetting more of the surface of the insulators resulted in - 
a still further increase. Several discharges could be got without — 


renewing the battery charge. It would, therefore, appear that 
wetting the: insulators is equivalent to an increase of conductor 
surface. “Phé moisture has to be charged as well as the wire, and 
the conséquent discharge is greater than with a dry wire. The 
effect, is ohly observable in moderate rain, or for some little time 
after the commencement of heavy rain, when the insulators become 
thoroughly wet the insulation and the capacity fall together, and 
then the voltaic action and polarisation come into play together 
with another phenomenon which bas not yet been referred to. 
Incidentally, in the course of these tests, it was found that when 
a wire is in contact with moist wood, and is charged from a power- 
ful battery (90 volts were used), the discharge is several times 
stronger than when the same wire is supported on dry or partially 
moist insulators. . Thus a length of wire on insulators gave a dis- 
charge of ‘9 degree; when fastened along an oaken arm not 
sensibly damp, with staples of the same metal as the wire, the 


discharge, after 20 seconds charge amounted to 4°5 degrees, and . 


after 80 seconds to 5 degrees. en a residual charge appeared 
to remain in the wood, as the wire continued to yield a current of 
‘5 degree for some minutes, then gradually dying away to nothing. 


Fia. 6. 


Many tests, varied in details, gave the same results; 30 feet of 
wire in air gave a discharge of ‘4 degree. When the same wire 
was stapled on a deal board (fig. 6) not sensibly damp, the dis- 
charge became 3:5 degrees, falling immediately to 1 degree, and 
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then slowly to zero. The wire and the wood were then sponged 
and the discharge rose to 7 degrees, falling immediately to 2 
degrees, and returning slowly to zero. The wire yielded a series 
of smaller discharges for several minutes without any fresh eon- 
tact with the battery. A deal box wetted, having .some bronze 
wire in contact with it, was well insulated by being suspended 
2 Charged for 20 seconds from 90 volts, it gave a dis- 
charge of 1°6 degrees, sinking immediately to ‘8 degree, and 
then gradually to zero. The samé box standing on the floor, 
gave a discharge, under the same conditions, of 12 degrees, 
sinking to 3 degrees, and then slowly to zero. The same box 
touched by the end of an earth wire—also of bronze—well away 


from the bronze wire, gave a discharge of 45 degrees, sinking 


immediately to 26 degrees, and thereafter slowly to zero. In the 
two first cases only one metallic conductor, that is to say, the 
bronze, throngh which the charge was communicated, was present, 


and the source of the return current is not very apparent. 


{F 1c. 7. A. 


The case closely resembles a wet telegraph pole, the earth 
wire of which does not touch the bolts. Then ane se of wet 
wood intervenes between the bolts and the earth, and a powerful 
charging current in the line must, with leaky insulators, result in 
back currents. As it is evident that moisture in wood has the 
effect of increasing the capacity, it may not be unreasonable to 
deduce that moisture in the air surroutiding the wire may have 
the same effect. 


> 


rus. à 


The foregoing particulars apply whether the line is of copper or 
of iron ; the following observation applies to iron alone. | 
It has been mentioned that no current between a yalvanised 


- iron wire on a wet insulator and the bolt could be detected. But 


if such a wire is charged by 90 volts, the discharge is followed by 


Fra. 8. 


a counter current from the insulator. ‘The effect can be produced 
with a few inches of galvanised iton wire and a wet insulator, as 
in a, fig. 7. Charging such an arrangement by 90 volts yielded a 
discharge of ‘4 degree and a counter current of ‘3 degree, which 
did not wholly disappear for some three minutes. Obviously, the 
polarisation of the bolt following on electrolysis of the moisture 
made the insulator a secondary battery. The effect of damp wood 
may be markedly shown by shifting the return wire to the bult 
of an adjoining insulator as in 8, fig. 7. The discharge then 
became 1°5 degrees, and the counter current 1 degree, an augmen- 


tation of nearly four times. | 


Connecting the earth wire direct to the bolte will obviate the 
effect of moist wood, but it increases the strength of the voltaic 
action and the polarisation of bolts by the charging current. 

Although the Americans escape the voltaic action consequent on 
the use of metallic bolts, the damp wood of their poles cannot be 
withont its effect in wet weather with the insulators they use. 

The current set up between copper wire and iron bolts in wet 
weather might be used to signal with. The experiment has not 
been tried, but it seems plain that a galvanometer at 4, fig. 8,* 


* There is no lettering on the drawing sent to us.—Eps. Esc. 
Rev. 
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through which the line current circulates in its full strength when 
the wire is insulated at B, would be affected by the. working of a 
key between the line and earth at B, for the key, when closed, 
would shunt a large proportion of the current away from the 
galvanometer. 

It will be observed that these experiments were made with the 
distant ends insulated, a condition which does not obtain in ordi- 
nary nr À The practical effect of the disturbances noted 

be insignificant, especially with double current working, but 
still it is well to know that they exist. | À 


Note.—Since reading the paper it has occurred to the author 
that the probability of this conclusion—that aimed at in paragraph 
commencing ‘ The last case closely resembles”—is strengthened 


by considering that dry and moist air have very different capacities | 


for heat. Tyndall found that the absorption of heat by dry air 
being 1, that of the air of his laboratory, not specially damp, was 
72, while that of air designedly moistened was no less than 90. 
Thermal and electrical vibrations differ only in frequency, so that 
some common absorptive action in respect to air may be looked 
for. The heat absorbed by the moisture in the air‘is, after the with- 
drawal of the source of heat, radiated or discharged, not instantly, 
but gradually, just as the electrical charge, after the cutting off 
of the battery, is re with slowly and by degrees, as indicated 
by the residual charge. It may be expected, therefore, that the 
apparent capacity of a conductor will be least when contained in 
artificially. dried air. 


“The Working Efficiency of Secondary Cells.” By W. E. 
Ayrton; C. G. Lams, E. W. Smirx and M. W. Woops, 
Associates. Read at Edinburgh, Wednesday, July 16th. 


(Continued from page 82.) 
VI.—Resutts OBTAINED WITH AUTOMATIC APPARATUS. 


Many preliminary experiments having been made with the 
automatic apparatus, we succeeded in making it work quite satis- 
factorily by the beginning of May, 1889, and it was adjusted to 
charge five accumulators, A (fig. 5), with a steady current of 9 
ampères until the P.D. reaclied‘2°4 volts per’ cell, and to discharge 
them with a steady current of 10 ampères until the P.D. fell to 
1°6 volts per cell. After 12 days and nights had been spent in 
continuous charging and discharging, the cells reached a normal 
state, the time rise of P.D. in charging and the time fall in dis- 
charging being at length repeated over and over again, so that 
when.the time curves were drawn for the successive charges they 
exactly coincided, and so for the discharge curves. The areas of 
these curves—reckoned, of course, from the zero of P.D., which is 
much below the figure as here shown—may thus be said to give 


the “ working watt-hours ” for —— for discharge when the 
charge and di are effected between limits of 1°6 and 2:4 
volts per cell. Fig. 6 shows the discharge curves obtained on 


May 16th, 17th, 18th and 19th, the points for each of the dis- 
charges being indicated by points differently marked as stated on 
the figure; and fig. 7 shows the intermediate charge curves 
~— on May 17th, 18th, and 19th. Integrating these curves, 
wefind— 


| 
, Discharge. Charge. Working 
115 2218 | - 117... | 2562 983 | 865 


Soon after this very concordant set of results was obtained, 
_ the time of charging, which had remained steadily at 13 hours from 
the commencement of May, began to increase to 154 hours, while 
the time of discharge only increased half an hour—that is, to 
about 12 hours. At first we thought that we had been trying to 
charge the cells too much, so we stopped the charging when the 
P.D. per cell rose to 2°35 volts ; but the time of charging still con- 
tinued to increase, until at last it rose to 24 hours, the time of 
discharge still remaining about 12 hours. On again reducing the 
P.D. limit on charging; the P.D. per cell now refusing to rise to 
2°35 volts, both the times of charging and discharging became 
very irregular, and at length the time of charging suddenly fell 
to 10 hours and the time of discharging to 6. On carefully 
examining the plates, they were found to have badly scaled, and 
to have suddenly become partially short-circuited; they were 
therefore carefully scraped, and the mud allowed to settle at the 
bottom, where, in’ consequence of the special construction of the 
1888 cell, it could remain without short-circuiting the plates. 
Only a few plugs fell out in this operation. This sediment was 
afterwards weighed and analysed, showing a composition that will 
be referred to in Section VIII., on the chemical action. § =~ 
We now concluded that we had been running the cells too low, 
and we therefore decided to stop the discharge when the P.D. per 
cell fell to 1°8 volts, retaining the higher limit of 2°4 volts per cell 
to limit the charge. It is interesting to notice that Dr. Louis 
Duncan and Mr. H. Wiegand, in their paper on “The Inherent 
Defects of Lead Batteries,” read before the American Institute of 
Electrical Engineer, and which we saw for the first time at the 
end of June, 1889, reprinted in the Electrical World, come to 
exactly the same conclusion—that the discharge should be termi- 
nated at 1°8 volts per cell, otherwise there is a formation of white 


P.D. in. volts. 


lead sulphate and a rapid depreciation of the cell. From what we 
have since seen, we think that the discharge should be stopped 
even still sooner—when the P.D. per cell has reached 1°9, or 1°85 
volts at the lowest. 

We therefore adjusted the automatic interruptor to stop the 
discharge when the P.D. per cell was 1'8 volts, and the immediate 
result of this was to bring the time of charging up to 124 hours, 


and to bring up the time of discharging to 104 hours. After . 


continuing the charging and discharging continuously day and 
night for 18 days, the cells reached a perfectly steady state. 
Curve 8 shows the time fall of P.D. per cell in the discharges 
finished in the early morning of June 19th, recommenced in the 
night of June 19th, and again commenced late on June 20th, 


all the three discharges being so precisely similar that they can | 


be represented by one curve; and, similarly, curve 9 shows the in- 
termediate chargings on Jane 18th, 19th, and 20th, which were 
also exactly like one another. The times of the three discharges 
and of the three charges were, respectively, in hours and 
minutes— 


Times oF SUCCESSIVE 


Discharges, Charger 
10 h. 10 m. ll h. 38:m. 
« -10 h. 10 m. 11 h. 37 m. 
10 h. 11 m. 11h. 37m. 


showing to what an absolutely definite state cells arrive after a 
definite cycle of charge and discharge between fixed limits has been 
repeated continuously without interruption for some weeks. 


_. Working potential difference per cell, discharging withlu amperes. 


s Time in hours from beginning of discharge. 
Fra. 6. 


"Working potential dit'erence per cell, charging with#9.amperes. 


+ 


7 


Time in hours rom beginning of charge, 


Integrating these curves, we find— 


Discharge. Charge. workina 
Ampère-hours. Ampère-hours. | Quantity. Energy. 


1019 201°7 104°5 2307. 072 | 974 


~ 


The numbers contained in this last table may probably be 
considered as giving the steady working values for this size and 
type of cell. 230°7 watt-hours are equivalent to 612,200 foot- 
lbs., and as the positive and negative plates of one cell weigh 
28 ibs. 10 oz., the working storage capacity is 21,380 foot-lbs. per 
lb. of plate. 


VII.—Errect or Rest. 
We next tried the effect produced on the capacity and efficiency 


of accumulators by prolonged rests. The five cells used in the 


experiments stood on porcelain insulators containing resin oil ; 
and as the insulators, which were specially made for the Central 
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Institution, were Fp than those commonly employed to support 
accumulators, and as all connecting wires were removed from the 
cells while they were allowed to rest, it is certain that any ch 

in the cells must have been caused by internal action, and could 
not have been due to external leakage. 

The cells, having been fully charged on June 22nd, were allowed 
to rest, insulated as above described, until July 2nd—that is, for 
10 days. The first few curves of discharge and charge after the 
rest showed a considerable diminution in capacity and effi- 
ciency; but after one week’s continuous charging day and night 
a steady cycle was reached, the following being the times of suc- 
cessive discharges and charges, the limiting P.D.’s, as before, 


being 1°8 and 2°4 volts :— 


Discharges with 10 amperes. 


Potential difference per cell in volts. 


Time in hours from beginning of discharge. 


Times OF SUCCESSIVE 


Discharges. Charges. 
10h. 1m, 11 h. 35 m. 
9 h. 59 m. 11 h. 30 m. 
9 h. 58 m. 11 h. 32 m. 
9h. 57 m. 11 h. 38 m. 


Curves 10 and 11 show the variation of the P.D. per cell, and on 


integrating these curves we obtain— 


Discharge. Charge. 
Ampère-hours, ‘Ampère-hours, Quantity. | Energy. 
100 | : 198 | 103°8 228°2 96°4 85°8 


— À — 


Rest, then, of an accumulator, although left well insulated and 
fully charged at the commencement, alters the accumulator so 
that for the first few charges and discharges after the rest it is a 
much less valuable instrument than before. A week’s continuous 
charging and discharging day and night, however, removes this 
effect to a great extent; the efficiency, however, still remains 
somewhat lower than before the rest. 

Next, the cells were allowed to rest charged for 12 days, until 


August 1st. The first discharge at the end of the rest gave a 
quantity efficiency of only 80 per cent., so that 20 per cent. of the 
charge was lost. After a. week’s continued charging and dis- 
charging between the former limits of volts, the cells regained a 
steady state, but the time of charge and of discharge is now less 
than before this second rest. The times after the week’s*charging 
and discharging were— 


Charges. 


Discharget, 

9h. 3m. 10 h. 41 m. 

9h. 2m. 10 h. 44 m. 

9 h. 10 m, 10 h. 51 m. 
Charges with 9 amperes, 


Time in hours frem berinring ‘of charge, 


Curves 12 and 13 show the P.D. curves when the cells had 
acquired a steady state, and on integrating fhem we find— 


| 
D'scharge. bog Charge. | 
| 
is | | 
Aipère-hours, | | Ampère-hours. Quantity. | Energy. 


“91 96:8 


2132 | 941 | 828 

We see, then, that a week’s continuous charging and discharging 
of these cells is unable to compensate for the-harm produced by 
their being left for 12 days fully charged. The two rests of 
10 days and 12 days respectively, although followed in each case 
by a week’s continuous charging and discharging, have reduced 
the discharge ampére-hours by 10 per cent., the discharge watt- 
hours by 12 per cent., the quantity efficiency by 3 per cent., and 
the energy efficiency by 5 per cent. 

Third Rest.—The cells having been fully charged, a third rest 
of 16 days took place. On the first discharge, at the normal rate 
of 10 ampéres, the ampére-hours were only 75. After, however, the 
charging and discharging at the normal rates had been continued 
for three days and nights, the times of discharging and charging 
became steady. 
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Times or SUCCRSSIVE 


_Discharges, Charges. 

8 h. 12 m. 9 h. 28 m. 
8 h. 17 m. 9 b. 35 m. 
8 h. 19 m. 9 b. 35 m. 


and curves 14 and 15 show the working values of the P.D. in dis- 
charging and charging. Integrating the curves, we obtain— 


| Percent 
Discharge. : | Charge. working efficiency. 


Ampère-hours. ay Ampère-hours. | Quantity. | Energy. 


82:6 | 


Fourth Rest.—The cells, having been fully charged, were allowed 
to rest for 16 days. Curve 16 gives the values of P.D. obtained at 
the first discharge, and curve 17 the values of the P.D. obtained 
immediately afterwards in charging. Integrating the former 
curve, and ae its area with the area of the charge curve 
(15) obtained just before the rest, we find— | 


| 
1085: |: | 190°5 95'8 847 


First discharge after rest. Last charge before rest. Percentage efficiency. 
Ampère-hours, Ampère-hours. Quantity. | Energy. 
56°5 | . 1105 86°2 190°5 65°5 58 


If, however, we compare the result of the first discharge after 
Poo! rest with the first subsequent charge, shown in curve 17, we 
ind— 


| 


First discharge after rest. First charge after ‘est. Percentage efficiency. 
Ampère-hours. , Ampère-hours. honrs | Quantity. | Energy. 
56°5 | 110°5 158°3 79°6 69°6 


The cells were now continuously, without intermission, charged 
with the normal current of 9 ampéres, and discharged with 10; 
the discharge, as before, being automatically stopped when the 
P.D. per cell had fallen to 1°8 volts, and the charge when it had 
risen to 2°4 volts. The following give the successive times in 
hours and minutes in which the cycles were completed :— 


First discharge after rest 5 h. 40 m. 


First charge, 7 h. 54 m. 
‘Second ,, 7h. 6m, 
Second ,, 8h. 30m. 
Third 7h. 31 m. 
Third ,, 8h. 51 w. 
Fourth ,, a 7h. 29 m. 
Fourth ,, 8h. 52 m. 
Fifth 7h. 43 m. 
Fitth : 9h 17 m. 
Sixth 8h. Om 
Sixth » 9 b. 24m. 
Seventh 8h. 5m. : 
| Seventh ,, 9h. 17 m. 
Eighth ,, 7h. 57m. 


Eighth ,, 9h. 20m, 


From the last three discharges and charges we see that the 
cells have arrived at a steady state, and curves 18 and 19 show 
the steady, or working, values of the P.D. for these three dis- 
charges and charges. Integrating the areas of these two sets of 
curves, we find— | 


ischarge. 
D ge Charge. working effictency. 


Watt-h | | 
Ampère-hours. cell, | Ampère-hours.| Quantity. | Energy. 


— 


| 
80 _156:9 838 | 1846 


95 5 | 85 


Fifth Rest.—The cells weré now left charged for a further period 
of 16 days. Curve 20 gives the values of the P.D. obtained at 
the first discharge after the rest, and curve 21 the values of the 
P.D, obtained immediately afterwards in charging. Integrating 
the areas of these curves, we have— 


ae ELECTRICAL REVIEW. 


First discharge after rest. Last discharge before rest. | Percentage efficiency. 


Ampere-hours. Ampere-hours,| Watt-bours | Quantity, | Energy. 


per cell. 
838 636 | 56:4 
53'3 104°1 First charge after rest. oe 
686 . | 1288 | 911 | 811 


Continuous charging and discharging with the normal currents 
between the normal limits of P.D. per cell gave the following 
times for completing the cycles :— 


First discharge after rest 5 h. 20 m. - 
, First charge, 6 h. 30 m. 


Second  ,, i 6 h. 18 m. 
Second , 7h. 29m. 

Third FA is 6 h. 42 m. 
Third , 7 b. 59 m. 

Fourth  ,, 6 h. 54 m. 
. Fourth , 8h. 19 m. 

Fifth 7 h. 15 m. 
Fitthh ..,, 8b. 20. m. 

Sixth os Fr 7 h. 16 m. 

Sixth , 8h. 30m. 

Seventh _e,, pe 7 b. 23 m. 
| Seventh ,, 8h. 41 m. 

Eighth 7 h. 34 m. 
|  Eighth:,, 8h. 44m. 

Ninth 7 h. 40 m. 


Ninth , 8h. 47 m. 


It was coucluded from the times of the last three charges and 
discharges that the cells had acquired a steady state, and curves 22 
and 23 show the time fall and the time rise of P.D. Integrating 
the areas of these curves, we have— . | 


Percentage 
Discharge.. Charge. working ot. 


| 


Ampère-hours. Ampere-hou s. "+ Quantity. | Energy. 


! 


. 76 1496 | 788 | 1732 | 971 | 868 


(To be continued.) 


LEGAL. 
Stanley and Davies v. Milner and Co,— This 


case came on for hearing at Manchester last week before 
Mr. Justice VavuagHan Wituiams and a Common Jury.— 
The plaintiffs, who are engaged in business as electrical 
engineers, sought to recover from the defendants, who are 
bleachers and finishers at Pendlebury, £136 for goods sold and 
work done. Mr. Fleming appeared for the plaintiffs, and the 
defendants were represented by Mr. Yates. Counsel for the 
plaintiffs stated that, on the 6th of June, 1889, negotiations 
were commenced between the parties for the lighting of the 
defendants’ works by electricity. On the 7th of August, a 
contract was made by the plaintiffs to do the necessary 
work. An installation consisting of 46 lamps was accordingly 
placed in the works, and the illumination was so complete that 
Mr. Milner expressed himself satisfied with it. When the 
plaintiffs’ men had left the works, complaints were made by the 
defendants to the effect that the installation was workin 
improperly. The plaintiffs went to see what was the matter, an 
made the necessary repairs. They, however, found that a man 
was in charge of the installation who knew nothing about it, and 
that the defendants’ workpeople did not take due care of the 
machinery for producing the electricity. Under those circumstances 
it was natural that the installation should go wrong. The plaintiffs 
repaired a number of lamps which appeared to have been broken by 
negligent means, but eventually refused to undertake further 
supervision of the plant unless they received a proper order from 
the defendants. The installation only consisted of 46 lamps, 
and of these not more than eight had been the subject 
of complaint. The defendants had pleaded that the whole 
installation was useless to them, and refused to pay the amount 
claimed by the plaintiffs, with the exception of £42 10s., the price 
of an engine, which amount they had paid into court. Mr. 
Thomas Stanley, one of the plaintiffs, gave evidence bearing out 
the statement of counsel. In answer to Mr. Yates, he said that if 
acid vapours floated about the works and got inside the lamp 
holders they would corrode the metal. the main branch 
wires were cased with wood, and he contended that the wires were 
fit for electric lighting purposes. He was not aware that elec- 
tricity escaped to such an extent that no fire office would insure 
the works. 

‘Other witnesses were called for the plaintiffs, whose evidence 
went to show that the installation worked satisfactorily when 
completed. The machinery, however, was not duly cared for, and 
the result was that after the plaintiffs had left the works the 
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plant began to work irregularly. Some of the wires also became 
corroded, owing tn the aciduous vapours that floated about the 
works, 

Counsel for the defence submitted that the contract with the 
plaintiffs was to fit a bleachworks with an electric installation— 
“the wire to be of the best insulation, and of the highest con- 
ductivity of copper.” The work was to be done in the best 
possible manner, and to be fit for a bleachwotks. It was admitted 
in the plaintiffs’ case that the wire inserted was not “ of the best 
insulation and the highest conductivity of copper.” That was a 
material point, because the fact that corrosion ensued showed 
that the material could not have been of the highést kind, or that 
it was fitted in the best possible manner. 

The JupGE said that, on the contract as it stood, it was 
extremely doubtful whether the sellers of the machinery contracted 
to supply machinery suitable with reference to the peculiarities 
of bleachworks. The whole question of the case was whether the 
plaintiffs were bound to supply machinery suitable with referencé 
to the peculiarities of bleachworks. He should ask tha jury 
whether the machinery supplied was fitted for bleachworks 
generally. It was really common ground, and it was tolerably 
clear that the failure of the machinery was due to corrosion of the 
wires and holders, in consequence of the presence of steam and 
aciduous vapours. The whole question of the case was whether 
the plaintiffs were bound to supply machinery which should 
afford against these vapours. 

Mr. H. Miuner, one of the defendants, said rt - of bleach- 
ing carried on by the defendants was the inary one. The 
installation by the plaintiffs never worked satisfactorily, and 
occasionally paraffin lamps had to be resorted to. 


Mr. E. W. Cowan, an electrical consulting engineer, said he had _ 


examined the electrical machinery at the defendants’ works. The 
failure of the plant was due to corrosion of the fuse wire. The 
wire laid was not of “the best insulation and highest conductivity 
of copper.” The corrosion of the fuse wire caused a leakage of 
electricity, and the firm in that case ran a risk of fire. 3 

Mr. FAwcus, manager for the Edison and Swan Company, con- 


 sidered the wire not only unfit for bleach-works, but altogether 


unsuitable for electric 

The JuD&E said he proposed to ask the jury the following ques- 
tions :—(1) Was the machinery delivered according to contract, 
apart from its suitability for user in bleachworks? (2) Was the: 
machinery delivered according to contract, assuming that the 
plaintiffs contracted to supply machinery suitable for user in: 
bleachworks ? (3) Was the machinery wholly useless, or only de- 
fective ? 
defect ? | 

Mr. YATES said he thought it was assumed that the machinery 
was useless, otherwise he should have asked the two scientific. 
gentlemen he had called whether it was absolutely bad. 

Mr. Femina said the plaintiffs only complained of eight lamps 
out of 46 being defective. 

The JuDGE remarked Mr. Yates was at liberty to recall one of 
his wituesses. 
- Mr. Fawous (re-examined) said he should not like to say that 
the machinery was useless, or to put any value upon it. 

The Jup@z: What would be the most prudent thing for a man 
to do with that installation in your opinion? Would you take it 
out and get a new one, or alter it so as to get rid of the present 
defects ? | 

Mr. Fawcus : I should certainly take it out and get a new one. 
The present dynamo might be used again, but new wiring is abso- 
lutely essential. 

Mr. FLEMING having addressed thé jury on the evidence, 

The Jupcr summed up. 

After a brief absence, the j w | returned a verdict for the 
plaintiffs for the amount claimed, and judgment was entered 
accordingly. | 


International Cable Company.—The petition for the 
winding up of this company, which has been before the Court on 
several occasions, was resumed before Mr. Justice Stirling. 

Mr. Hastinas, Q.C. (with him Mr. Grosvenor Woods), said the 


petition was presented by a contributor upon the ground that the — 


substratum of the company was gone, and after the case had been 
very fully argued in May last, his lordship came to the con- 
clusion that it was not absolutely certain that the Portuguese 
concession, which was the substratum of the company, was gone, 
more especially as it was suggested that the Portuguese Govern- 
ment might have revived it, and accordingly directed the petition 
to stand over until to-day. An affidavit had been made by Mr. 
Rochs and Sir Alexander Armstrong on behalf of the company, 
but from this affidavit it was clear that the substratum was gone, 
and that there was no more chance of the concession being got 
now than there was of a gold mine being got by the company. 
What these gentlemen stated was this—that Senor Carilho, who 
seemed to be very friendly with everybody, including the Portu- 
guese Government, had a great chance of getting a new con- 
cession between Lisbon and the Azores, and they also thought it 
was extremely probable that if he got it he would be ready to 
part with it to the company for a very moderate sum of money, 
and they were also sanguine that the necessary capital would be 
subscribed. Therefore, this affidavit clearly proved that the old 
concession was gone, and that the capital was absolutely in- 
sufficient for working either the old or new concession. Under 
these circumstances, he submitted that the petitioner was entitled 
to a winding up order. 
The further hearing was adjourned until to-morrow. 


If only defective, at what sum did they assess the Surgical 


NEW PATENTS—1890. 


10508. “ Improvements in electrical railways and tramways.” 
J. Hopxinson. Dated July 7. | 

10515. “An improved connector for the electrodes and cells 
of primary and secon 
Dated July 7. (Complete. | 3 

10527. “Improvements in —— and static elec- 
trodes.” E. S. D’Oprarpt and A. THomeson. Dated July 8. 

10528. Improvements in electric atomizers.” E. D’Oprarpt 
and A. THompson. Dated July 8. 

10529. “Improvements in a 
D’Oprarpt and A. THompson. Dated July 8. 

10530. “ Improvements in liquid electrodes.” E. S. D’Onrampr 


_ and A. THompson. Dated July 8. 


10531. “Improvements in the me electric static cup.” 
E. S. D’Oprarpt and A. THompson. Dated July 8. 

10532. ‘“ Improvements in electro-inhalers.” E. S. D’Op1arp1 
and A. THomPson. Dated July 8. No 

10577. “Improvements in automatic electric fire alarm 
systems.” P. Jensen. (Communicated by the European Fire 
sided and Motor Co., United States.) Dated July 8. (Com- 
plete. 

10587. “Improvements in electric switch apparatus.” P. 
Kxocx and M. Prgrrrer. Dated July 8. 7 

10598. “Improvements in electric motor apparatus.” S.C. C. 
Currie. Dated July 8. (Complete.) 

19595. “Improvements in apparatus for measuring electrical 
energy.” E.THomson. Dated July 8. (Complete.) 

10640, 


W. W. Wittmors. Dated July 9. 

10646. “Improvements in apparatus for automatically con- 
trolling or maintaining electric circuits.” M. H. Krneotr. 
Dated July 9. | | 
‘ 10712. ‘ Improvements in electric lamp couplers or holders.” 
A. E. Nicnots. Dated July 10. (Complete.) 

10714. ‘“ Improvements in and connected with electrical appa- 


_ratus for recording the presence of watchmen, workmen, or 


others.” W. Lucas and T. A. Garrett. Dated July 10. 

10736. “ Improvements in electric lamps for medical and 
urposes.” M. P. Oupin and H. O. Kratz-Bovssac. 
Dated July 10. 


10740. “Improvements in incandescence bodies for electric 


low lamps.” Sremens Brorzers & Co. (Communicated by 
sms and Halske, Germany.) Dated July 10. 

10741. “ Improvements in incandescence bodies for electric 

low lamps.” Siemens BRoTHERS & Co. (Communicated by 

Biemane & Halske, Germany.) Dated July 10. 

10742. “Improvements in incandescence bodies for electric 

low lamps.” Siemens Broruers & Co. (Communicated by 

use and Halske, Germany.) Dated July 10. 

10743. “ Improvements in the means for effecting conducting 
connection between overhead conductors on electrical railways 
and tramways and the electrical apparatus on the vehicles.” 
Sremens BrotuErs & Co. (Communicated by Siemens & Halske, 
Germany.) Dated July 10. 

10765. ‘ Improvements in means or devices for detecting elec- 
trical inductive effects.” A. W. Hwavisipe and KR. C. Jackson. 
Dated July 11. 

10792. ‘ Anew or improved combined door knocker and elec: 
tric bell.”” F. Wizcocxs. Dated July 11. 


10801. ‘“ Automatic clock work apparatus for effecting cooki 


ng 
operations, the lighting of fires, and the like, also applicable for 


giving electric signals.” J.J. Dated July 11. 

10805. “ Improvements in methods and apparatus for apply- 
ing the power of electric motors, especially es to electric 
railways.” B. J. B. Mizzs. (Communicated by T. A. Edison, 
United States.) Dated July 11. | 

10806. “ Improved underground conduit system for electrical 
distribution.” B. J.B. Minus. (Communicated by E. T. Green- 
field, United States.) Dated July 11. 

10857. “Improvements in metallic coveritigs for electric 
wires.” J. M. M. Monro. Dated July 11. Cake. 


10868. ‘‘ Improvements in electricity meters.” E. DE Pass. 


(Communicated by E. Marés, France.) Dated July 13. (Com- 
plete.) 

10900. ‘ An improved electric switch alarm.” C. VANDERBILT. 
Dated July 12. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889 


6875. ‘An improved construction and mounting of the sprin 
armature and hammer for electric bells and other like electrica 
instruments.” J.C. WizzrAmson. Dated April 24. 8d. Consists 
in mounting the armature on a spring (straight or curved) which 
may be'of steel, brass, or other suitable metal, and which at its 
free end carries the hammer for an electric bell. 5 claims. 


electrical batteries.” <A. J. JARMAN. 


“Improvements in sash fastenings and sash latch locks, 
and electric bell contact alarm, burglary preventer and detector.” 


| | 
| 
| 
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8958. “An electric meter.” A. FrRAGEr. Dated May 29. 11d. 
Relates to an electric meter consisting of three principal parts or 
organs :—(1) an electro-dynamometer, which at every instant in- 
dicates the electric energy expended per second; (2) a clockwork 
which indicates the time during which the energy is expended ; 
(8) a counter which registers the product of energy by time on 
suitable dials. 6 claims. 


20261. ‘ Improvements in electric semaphores for railways.” . 


F. Srrrzez, C. WæiNEDEL, A. REUTLINGER, M. J. Scowartz, J. 
H. Ecermorr, and J. KexiGer, all ofthe City of Louisville. 
Dated December 17, 8d... Has for its object to produce a sema- 
phore which shall be sure and effective in operation. A further 


object is to so construct: the apparatus that but little battery 


power will be required to operate it. A further object is to so 
construct a semaphore apparatus that when set the rattling of the 
parts caused by the jar of a passing train will not operate to 
release the mechnnlatn, A further object is to construct a sema- 
phore device in which some of the parts make contact with other 
parts with more or less pressure, so that when it is desired to 
release said parts one of them will be positively pushed from the 
other. A further object is to produce a signalling device actuated 
and controlled by the combined force of weights and electricity, 
_ and which shall be compact in construction and sensitive in opera- 
tion. 14 claims. | | 


20400. “ Improvements in TT for obtaining a record of 
the movements of indicators by means of electricity.” T. J. 
Murpay. Dated December 18. 8d. Has for his object improve- 
- ments in apparatus for obtaining, by means of electricity, a con- 
tinuous record from a distance of the indications or movements of 
instruments or indicators, such as steam pressure gauges, anemo- 
meters, aneroid barometers and the like, which are provided with 
an index or pointer moving over a scale. 1 claim. 


20911. “Improved battery plates for storage batteries.” A. 
E. Woozr. Dated December 31. 8d. Relates to particular 
methods of constructing the plates. 9 claims. Fe 

20971. ‘ An electric exercising machine.” O. Imray. (Com- 


municated from abroad by the Electric Exercising Machine Com- 
pany ‘of America. Dated December 31. 8d. Relates to an 


exercising machine by which when used electric currents are con-. 


veyed through the body of the user, thereby obtaining simulta- 


cation of electricity. 10 claims. 


neously the therapeutic effects of the bodily exercise and the appli- . 


CORRESPONDENCE. 


Fire Office Rules. 


In reply to Mr. J. B. Verity’s letter in your last issue, 
asking what is to be done to meet the various require- 
ments of the insurance companies, I should like to 
_ suggest that the best way to avoid trouble is to carry 
out all installations in accordance with the Phenix 
Fire Office Rules, which are so well known and under- 
stood. 

I do not think that any other office would object to 
work, if carried out in this way, as it is well known 
that the Phoenix rules are the most complete and also 
the strictest. Surely they cover all other rules, though 
the latter do in many cases differ, inasmuch as they 
are more lenient and often do not ask for such good 
material as the Phoenix, but I do not think an inspector 
would object on that score. I always carry out my 
contracts in this way, quite regardless whether Mr. 
Heaphy will inspect the work, or any other surveyor, 
and have never experienced any difficulties with the 
other offices. | 

It is, of course, a great misfortune that there is not a 
standard set of rules for contractors to work to, as end- 
less trouble might thus be saved. I think the rules of 
the Institution of Electrical Engineers would have to 
be considerably revised before they could be accepted 
as a standard. 


F. Geere How d. 
July 20th, 1890. 


Electric Traction. 


Having read an.article in your REVIEW concerning 
myself, I shall be obliged by your permission to say a 
few words in reply. : | 
- You say that my work will be published in a few 
weeks’ time. You would have been more exact had 


ELECTRICAL REVIEW. 


you said that it had already been published at length in 
La Lumière Electrique, and that almost simultaneously 
a translation had appeared in the New York Electrical 
World. It has, in fact, been published in Brussels and 
Madrid as well. : | 


Regarding my method, which I prefer (for Paris, be 


it understood) to the self-contained car and the electric 
locomotive, you quote the objections raised by a Parisian 
journal, that “it would present difficulties in practice 
owing to the length of the coach.” The objection 


might as well have been taken to the horses, by which 


the length of the coach is increased some 4 metres, 
whereas my arrangement would only increase it by 2 
metres or 2 m. 50. 

You say it is a pity that my scheme is based upon 
estimates and not upon facts : allow me to disagree 
with you there. 

In devising a practical scheme, which has no present 
existence (such as electric traction applied to the tram- 
ways of the General Omnibus Company of Paris), we are 
bound to make a forecast of the probable expense, and 
a detailed estimate of this sort can very well be made 
upon facts which have a separate existence elsewhere ; 
and the exactness of the entire estimate may be perfect 
although all the details have as yet not been combined 
in a single scheme. 

Thus if, for example, I estimate the salary of the 
head of a depôt at 4,800 frs., that of an overseer at 
3,600 frs., that of a workman at 1,800 &c., it is because 
we consequently meet with persons filling these offices 
on such salaries. | 

If I estimate the cost of a steam engine at 0‘085 fr. 
per hour, it is because it is well known that under 
analogous conditions of power and of work in Paris, 
that is the average cost. | 

As regards the cost of plates and accumulators, you 


will admit that I am in a position to judge; and 


further, I will agree to deliver them to any amount 
under the conditions I have named. 
You say I have taken no account of the conductors’ 


wages, which is perfectly true, and would be equally - 


true of the innumerable expenses which are incident 
to animal traction as well as electric traction, and which 
are of no interest in deciding the simple question of 
trction, and would be a useless complication of the 
estimate. -What is important is the difference between 
the cost and the net profit of the two kinds of traction, 
and expenditure which is common and equal to both 
alike have no bearing on the question. As regards the 
gross expenditure, therefore, we need only consider 
the expenditure on plates and accumulators. Now, I 
read in the Revue Industrielle of the 5th July, an 
assertion by Mr. Frank Wynne, that in England it is 
not possible to obtain accumulators for electric traction 
capable of bearing more than 200 charges. Mr. F. King, 
on the other hand, mentions 450 ; whereas my calcu- 
lation was 180 charges. You will, therefore, admit 
that there is no absolute agreement even in regard to 
facts ; and that, at any rate, by taking the most un- 
favourable figure, my conclusions in favour of electric 
traction are more likely to be correct. 

Finally, you challenge me to furnish data from a 


_ given line in Paris. If you will only take the trouble 


to look up the journal I have mentioned, you will see 


the following : “ The service is yet too recent to offer 


any idea of the cost of maintenance of the accumu- 
lators.” It would, therefore, be of no use for me to ask 
for these details. 

I shall be obliged by your inserting the above re- 
marks in an early number of the ELECTRICAL REVIEW, 
and beg to thank you in advance, &c. 

| Paul Gadot. 


A Correction. 


At the commencement of line 10 in my letter last 


‘week about lubricating oils, instead of plaintiff com- 


pany, it should read defendant company. 
J. C. Richardson. 
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OF EVERY DESCRIPTION OF ELECTRICAL APPARATUS. 
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ee CARRIED OUT IN ANY PART OF THE WORLD. 


ESTIMATES FREE. 


REID BROTHERS, 


12. WHARF ROAD. CITY ROAD. Too. N. 
TELEGRAPH ENGINEERS AND OONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for | 
TELEGRAPHS AND ELECTRIC LIGHTING. 
; PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
: MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. | 


MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, mass INSULATORS AND — OF EVERY DESORIPTION, 


whe 


| LIMITED. 
101, Leadenhall Street, LONDON.  relegrams: “OALLENDER, LONDON.” Telephone, No, 4,485.- 

: LIVERPOOL: 36, Dale Street. | 
4 Works: ERITH, KENT. ‘Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411, 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BI TUMEN SYS TEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables-ARMOURED~-Metal Sheathed. | 
ABRIAL CABLES. | |! 
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VERITY SONS, 
SHOWROOMS IN KING STREET, 


COVENT GARDEN, LONDON, 
Contain the LARGEST and FINEST SELECTION of 


ELECTRIC LIGHT FITTINGS. 


CRANES FOR CENTRAL 


RECENT IMPROVEMBENTS. 
R. BOLTON & CO., =e, 110, Leadenhall Street, LONDON, E. C. 


The Insurance Companies pass concen- — 
e e DQeeq ‘tie wiring for interiors with Andrews's 
9 Patent Joints and Switches. Liberal ar- 
41 AND PARLIAMENT STREET, LONDON, 8.W. rangements to the trade. 


BERNSTEIN ELECTRIC LAMP C0. EXCELSIOR 
2, MARLBOROUGH MANSIONS, VIGTORIA ST., LONDON, SW. |" used by all the Platers in 
OWNERS ofthe BRAISTRIN SYSTEM of ELECTRIC LIGHTING. | Vars, ANODES, AND COMPLETE OUTFITS. 


VATS, ANODES, AND COMPLETE OUTFITS. 


CARL OPFERMANR, M, Sigdon Rd, Hackney, NE. 


From 5 to 50 H.P. 


6@ The lamps of. this Company are of low tisse, and 
entirely free from the claims of other companies. x 


BRASS, GUN METAL, 
PHOSPHOR BRONZE ELE LE CTR 0- 


CASTINGS 


à 
. 


AND For Driving 

INGOT Ss, FANS, PUMPS, 
1820. PHOSPHOR TIN, à 

. “ALBION” BRAND, PRINTING PRESSES, 

N | and 

J J HU 6 UF BABBITT 5 GENERAL MACHINERY. 
& , METAL, COMPLETE PLANT FOR THE TRANS- 

ALBION METAL WORKS, \ &e., &e. MISSION OF POWER. 
WOODCOCK STREET, | Enlarged Illustrated Catalogue 

BIRMINGHAM. sus 


Telegrams: “Bronze,” Birmingham. | CUT TRISS & CO. "9 Electrical Works, Leeds. 


ROPERS DYNAMOS 


Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 


Cheap, Et Eficient Strong, Silent. No ) Sparking! No Overheating! 


PATENT 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


JOHN ROPER, BRADFORD, 
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GULCHER ELECTRIC LIGHT & POWER COMPANY, 


ARE Now MANUFACTURING THE à 


ARC LA LAMPS | 


BATTERSEA 


DYNAMOS. 

10 Lights, £15 
1 HP. 2% 
THE GULCHER ELECTRIC LICHT: POWER Gun 
BATTERSEA FOUNDRY LONDON: 


3131 


JOSHPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND ‘BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great a 


Brown Stoneware. White Stoneware. Brown Porcelain. Porous 
_— Strength and Durability combined. Prise Medal, Paris Electrical Hahibition. 


Special Shapes for Telephone and Electric Lighting Wires. 
Works: DENBY POTTERY, NEAR DERBY. : 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, NW. ‘ser 


 RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORKSEHIRE, 
Iron and Afteel Wire Drawers and Galvanters. 


MANUFACTURERS | 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
es Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Rallway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. = xm 


« 


YPN ER WOOD “PULLEYS 


Gri Power is enormous, 
ter than iron or gs By 


À use from 25 to 60 per cent, more power oan be 
A large stock held for immediate delivery. 
ISAAC BRAITHWAITE & SON, 
Merchants and Engineers, KENDAL. 2841 | 
COX-WALKERS à SELF-PROTECTED ED | 
| ELECTRICS? BELLS. 
THE “EXCELSIOR” DYNAMO À À 
(PATENT). Z 
Simplicity, efficiency and durability at considerably reduced prices. 2 
SOLE MAKERS- : 
STANLEY & DAVIES, 
Glectrical Gugineers, Are | to be: 
HYDE NEAR MANCHESTER, ‘Acknowledged - THE BEST. 


For Catalogue and Particulars apply to THE MANAGER, BATTERSEA FOUNDRY, sw... 


«| Gox-WALKERS’ NE. Eteorric Wonxs. il 


Sheets, Rods, Tubes, Cells, &¢., for Electrical Purposes. | 

THE NORTH BRITISH RUBBER CO. LIMITED, |. 

Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. | 
Liverpool, 9, Lord Street ; Glasgow, 106,: Buchanan St. ; 
Newcastle-on-Tyne, 39, Grainger St. ; Leeds, 65 & 66, | La 
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THE FOWLER-WARING CABLES 
LL 0., TD. 
85, QUEEN STREET, CHEAPSIDE, LONDON, 
| Sole Manufacturers of 
UNDER THE COMPANY’S PATENTS, 

: FOR. TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 
And Underground Installations of every kind. 
_ SPECIAL ANTI-INDUCTION TELEPHONE CABLES. | 
| UNAFFECTED BY HEAT, STEAM SHIPS, DOCKS, 
MECHANICAL STRENGTE, CHEMICAL WORKS, 

HIGH INSULATION, FACTORIES, MINES, _ 
 LOW CAPACITY. _DAMP PLACES, &c. 


GO D MEDAL, PARIS EXHIBITION. 


> 
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Wi, 
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is, LINGO 
Works, LA 


RO | 
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ROBEY & COS COUPLED COMPOUND HORIZONTAL FIXED ENGINE, WITH PATENT TRIP Gea: 
: FOR CENTRAL ELECTRIC LIGHT INSTALLATIONS. : 


Some of the mS Oey secured by the use of this Expansion Gear are :—Great Economy in Fuel, Perfect 
Segularity in Running, Absence of Friction, Simplicity of Construction. ~ 3254 


ROBEY & CO., Globe Works, LINCOLN. 


=. 


Calcutta International Exhibition. 1884. 
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DYNAMOS, 


TYNE TRANSFORMERS. 


Calcutta International Exhibition, 1884, 


J. GG. STATTER a D., 
L 


ALLIANCE ENGINEERING WORKS WEST DRAYTON NE ONDON. 


London Office: PRINOCE'S MANSIONS, 68, VICTORIA ST. WESTMIN 
66 ALLIANCE’ DYNAMOS AND MOTORS for all purposes. All sizes ready for immediate delivery. Made by special die à tbe best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO nas higher commercial efficiency than any other, either English or American. 


SPECIAL AUTOMATIC ENGINES and D 
Everything Electrical, Write for Lists. Note to Contractors.—Messrs. Statter do À 


À 


INSULATORS 


Of all descriptions, combining the greatest strength with highest possible nite) be Made in Bristol Stoneware (Dra ni 
and Porcelain Stoneware (White), b _ Stoneware (Drab or Brown) 


PRIOR, SONS OO. 70, LONDON, E.C. Works :—BRISTOL. 
Government and Railway Contractors. Prize Medals wherever exhibited. — " 


ERNEST SCOTT & Co., , 


NEWCASTLE-ON-TYNE, 
Electrical and General Engineers, 


TYNE ARC LAMPS, 


Complete Installations erected by experienced men at 
home and abroad. | 


| SPECIAL TERMS TO THE TRADE. 


Complete Catalogue on application. 
LONDON :.110, Leadenhall S “ Boltonite,” London. 
: Victoria ard, Gio “ Ampère,” Manchester. 
HUDDERSFIELD : caster Y loth Hall St, ‘“ “Dynamo ” Huddersfield. 
GLASGOW : 58, Waterloo coon” “ Roots,” Glasgow 
JOHANNESBURG SOUTH AFRICA, ohannes- 
urg. = 


Britannia Iron Gainsborough. 
LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALLS BUILDINGS, 79, FARRINGDON ROAD EO. 


COMPOUND STATIONARY ENGINE & BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence 
for Engines; First Prize and Special Mention for Excellence for Thrashing Machinery. 


MARSHALL, SONS Co, 
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| INDIA-RUBBER - COMPOUND SA | 


SECTION OF SHEETING. 
PATENT 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces, 
The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity is obtained 
recognised as the Most Efficient and Economical] Jointing will adapt itself to uneven surfaces to which it may be ap: 


plied, and allow the expansion and contraction to be fully 
taken up. The covering being of Asbestos Cloth, imparts 
a protection to the centre and so prolongs its elas- 
ticity. For Manhole, Mudhole, Steam Pipe, 

and Mash Tun Door Joints it is unequalled, 
and if applied as directed a ring can be 
used many times over. i 


Material in use. Itis composed of a specially-prepared 
India-rubber Compound, protected by a covering of Yul- 
canised Asbestos Sheeting, as shown above, and asit 
_ is the only Jointing Material which adequately 
combines PERMARERT ELASTICITY WITH 
HEAT RESISTANCE, the advantages it 

possesses will at once be seen. 


DEPOTS: | 
HULL: Humber Dock Basin, 
GLASGOW : 35, Robertson Street, 
AMSTERDAM : 264, N, Z. Voorburgwal, 


BARCELONA, TRIESTE, LISBON & GENOA. 


DEPO Ts 
. MANCHESTER: Cable Street, 
Blackfriars, 


LIVERPOOL : 2, Strand St., James St, 


| AGENTS,— BIRMINGHAM— BELL & Co., 7, John Bright Street. CARDIFF: BELL & Co., West Bute Street. 
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| BELL'S ASBESTOS : | BELL’S ASBESTOS | Iso | 
BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING HON-CONDUCTING COMPOSITION | 


Will effectually keep Boilers clean and re- Is the BEST LOCOMOTIVE PACKING made. 


move any Incrustation, without injury 
to the Bojler Plates or Fittings. win sedans Rs 
ation, and 


saves 40 per NVENTIONS== Ex 
cent, of fuel. 


.. BELL’S 


COMPOUND HYDRAULIC PACKING} — 


18 SPECIALLY SUITED FOR 


HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 
AND ALL PUMPS. ry Less 
therefore 
others sent T1 
RE RENE All bags are marked as above 
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shown, is earnestly re- 
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All Corks are sealed as above. 
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Ail requires no special application. 
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ASBESTOLINE. 


REGISTERED. 


ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 

2 ASBESTOLINE is the cheapest Lubricant. - 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
| ASBESTOLINE is favoured by Insurance Companies. 
rT | ASBESTOLINE is the most Inodorows Lubricant. 

ie | ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 

M ASBESTOLINE has beaten all other Lubricants in making trials. 

inmate MID ASBESTOLINE is applicable in and out doors in every climate. 


CONSISTENCY OF ASBESTOLINE. | | 


ASBESTOLINE, to meet all circumstances, is made in four ia for in climates, both ashore 


degrees of consistency, A, B, C, and CC. and afloat. It is reed aa in works in this country 
ASBESTOLINE A, is specially adapted to ordinary Land when the temperate is hig 
Engines and Machinery, in and ra in this country. \SBESTOLINE CC, is ed for use on calenders, 


ASBESTOLINE B, a little more solid, is for use on Steamships 
in temperate climates, also on land when it is desirable to 
have Lubricant stiffer than A. 
The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of sais is established, and it has never been equalled by any ether lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputatim is growing daily, because it is based on the experience of 


thousands of users under the severest circumstances any lubrioint has ever been subjecte1 to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is used with marked -uccess in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines, In Saw Mills4,on Machines going up to 5,000 revolutions per minute, its work has never been appt oached 


pes in Win and sometimes is advantageously used 


~ by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Muny engines and 


machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received ane re Engineering 
sis of the highest standing nave given to it their powerful testimony and ‘support. 


SUPPLIED IN KEGS, 28 Ibs. 56 Ibs., or 112 lbs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IWPORTANT 10 EXPOR [| MERCHAN TS.—One Pound of “ Asbestoline * equals 2 gallons of Oil weighing 18 Ibs, | 


consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants, 


BELLS ASBESTOS» 


SQUARE, 


Every 10 feet has label « as above, and bears our Fides Mark. 


| Under ¢ this title are inelud ed the inventions of Mr. Field, and oe to 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a . 


combination of Asbestos and indlavabber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


K=" In state whether or round required. 


BELL’S COMPANY, LIMITED, 


SOUTHWARK, LONDON, BE. 


DEPOTS «MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St. HULL: Humber Dock Basin. 
GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 
No. 264, N. Z. YOORBURGWAL; AMSTERDAM. as 


AGENTS :—3iaM(NGHia: BELL à C)., 7, Joha Bright Street CARDIFF : BELL & CO., West Bute Street. a 


machines, &c., ’wheré the ‘bearings are heated by steam. 
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LI MITED, 
Screm BWanufacturers, 


24, CHARLES ST, HATTON GARDEN, 
LONDON, E.C. 


TWO MEDALS 


AWARDED 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


| ALL THESE COODS ARE SHOWN FULL SIZE AND KEPT IN STOCK 


CCU 


| Ww : 


SOLE AGENTS FOR J. O. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, 


ALL SIZES KEPT IN STOOE.. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 


LE 


Considerable Reduction for Large Quantities. | pres 2091 
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MEASURING 


ORIGINAL. MAKERS OF THE 


CARDEW VOLTMETER, 


Read Prof. WEBER’S Report. 


In the laboratories for alternating current work of the 
Electrotechnical part in the new Physical Institute of the — 
Federal Polytechnical School at Zurich, I use twelve 
 Cardew voltmetérs of MM. Paterson & Cooper to measure 
| potential differences between 20 and 1,250 volts, ©. 
| ‘After receiving these twelve voltmeters I have made ver" 
i and exact measurements to get the differences between the 
these voltmeters and the true values of the potential differences. .... 
The results of ALL these measurements were’ ‘VERY SATISFYING, 


des 


| | SPECIAL TERMS TO BUYERS 
‘oe Pe Ls Are Lame and ght Re, 


‘ 


. PATERSON & COOPER, 


POWNALL: ROAD, DALSTON, NE. 0 


Telephone No. 8499. 1900: “Flexible, London.” 


SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION, 


- 


numerous 
of 


Pi Me 74 
: 


PHILLIPS BROTHERS, 


Glectricians, 
an ‘woRKs: THe LEA TELEGRAPH WORKS, HACKNEY LONDON | 
_ MANUFACTURERS: OF CABLES, WIRES, &c, TO ANY SPECIF IcATION.. 


Ince vier, and Compound Wire fo Telephone nd al Work. + 
FANCY BRAIDED WIRES OF EVERY DESORIPTION. : | 
| 


‘ 


| oorron’ AND SILK COVERED WIRES FOR DYNAMO MACHINES, ‘MAGNETS, te, 0. an 


| Electrical Engineers & @ontractors. 
GOTHIS WORKS. _NORWIOEH. 


DYNAMOS AND MOTORS, 


Noted for their Reliability, H » Eiciency, Excellence of Workmanship, 
: PATENT AUTOMATIC. SAFETY CUT-OUTS. ’ 


Are also used as Main Switches, and take the place of Fuses. oie 
Have been thoro Are perfectly | 
reliable, and can be replaced in a moment. 

| AUTOMATIC MAGNETIC 
PRICE LISTS AND ESTIMATES. ON APPLIOATION! 


id ‘ 
¥ 
À 
t 
| 
va 
| 
| 
4 
| 
. 
Pa 
| 
A 
+. 
À 
“ 
a 
SE 
. 
: 
| 
+24 
Cardew 
13.2 
F4 
| 
| 
À 
4 
“ 
” 
& 
; 3 
Sie 
” < : 
= re 
4 » tal “2 
4 
\ 
LA 
My 
4 LE 
4 
1 
i “D” TYPE DYNAMO. | 
3 / À 


J 


+ 


> 


Pa 


and 106 & 100, CANNON: STREET, LONDON; RO. | 
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BATTERIES.—soLm MANUF FOR ‘AIM, 


SEMAPHORE REPEATERS, LIGHT ” INDJOATORS; AND WALKER'S “ PASSENGER AND QUARD ” COMMUMOATOR. 


TELEGRAPH STORES AND APPARATUS OF BEVERY DESORIPTION. 


TORPEDO APPARATUS. 


INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH W OMPANY (Limsted) an 
AND OF THE 
| SILVERTOWN PATENT FIRING. BATTERY. 
constant Battery for Mining and Blasting Purposes. 
— INTO tor the SUPPLY, CONSTRUCTION, and MAINTENANCE of 


VULCANISED INDIA RUBBER. . 


be SHEET, BUFFERS, SPRINGS: WASHERS- WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE MATS. 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


INDIA RUBBER and CANVAS FAOKING - — ROUND, SQUARE, ond 


INDIA RUBBER MACHINE DRIVING BANDS. 


AND 


Cesta; ‘Div 


» 


x 


Works :-- SILVERTOWN, ESSEX, LONDON, PERAAN-BEAUMONT, PRANOE. 
London Office—106, CANNON STREET, E. 
 Warehouse—100, CANNON STREET, E. ©. 
BRANCH WwWsaREHOUSHS: 
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| by Middle and Published by the | | | 
Printed BE. KNIGHT, 18 and 19, Street, E.C., and Publish the Proprietors, H. ALABASTER, GATEHOUSE & Co., at 23, Paternoster Row, London. me 
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THE ACME ELECTRIC WORKS, 


(ARTHUR C. COCKBURN, M.I.E.E., Manager.). 
Supply Department and Head Office: PRINCES ST. HANOVER SQUARE, W. 
Factory: FERDINAND STREET, CHALK FARM ROAD, N.W. 


SOLE AGENTS FOR 


FOR LONDON AND 54 MILES ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 


Sole Manufacturers of Rooper’s Patent Lampholder for High 
. Candle-Power Lamps. 


MAKERS OF AYRTON & PERRY’S SPRING AMMETERS AND YOLTMETERS. 


Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 
Apparatus of all kinds. 


PRICE LSTS ON APPLICATION. 


THE 


NDIA RUBBER. GUTTA PERCHA, & TELEGRAPH WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, E.C. 


MANUFACTURERS OF 


DYNAMO MACHINES, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 


CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


EVERY DESCRIPTION. 


INSTALLATIONS FOR an STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATHS ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. » 


TE D 


LONDON WIRE COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AN D TELEPHONE WORK. &Oo.m 
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.ROYCE’S DYNAMO 
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British Representative. HOLLAND DELL, 7, L.1TLE | 


STEADINESS. ECONOMY%Y. CHEAPNESS. 
_LACOMBE & co — WORKS; LEVALLOTS PERRET, NEAR PARIS, 


iz 


i 


Telegraphic Address: a LACOMBE, LOND 


TELEPHONE, 


Round, Flat, 


Laminated, DYNAM WIR ES 


Tue TELEGRAPH MFG. CO., Lop., 
HELSBY, NEAR WARRINGTON; AND 11, — VICTORIA ST., LONDON, E.C. ny 


Lapped, 
Braided. 


THE “GLOBE 
THE COFFIN AVERAGING 


| COMPOUND ENGINE INSTRUMENT 


SIM PLE.ECONOMICAL, | 
DURABLE. | Wu GIVE THE MEAN EFFECTIVE PRESSURE MEP. 
USED FOR ALL PURPOS ES OF AN INDICATOR DIAGRAM WITHOUT COMPUTATION 
“ALL SIZES IOTO 350 PB ABSOLUTE ACCURACY. EASY TO MANIPULATE. 
WRITE FOR CIRCULAR ie ; NO CHANCE FOR ERROR. ONE DIAGRAM PER MINUTE 
MEASURED WITHOUT EFFORT. 


WRITE FOR CIRCULAR 


TD 
JOHN MUSCRAVE & SONS L! JOHN MUSGRAVE & SONS L'9 


; GLOBE IRON WORKS | 
BOLTON, ENGLAND. BOLTON. <NGLAND. 
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THE PAISTE SWITCH. 
Record: : 100, 000 in daily use. 


The movement breaks and completes 
the circuit in an instantaneous manner, 
preventing arcing or charing of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 
dence invited. 


THE PAISTE SWITCH, \ | 

10, UNION MEWS, UNION STREET, MIDDLESEX 


HOSPITAL, LONDON, W. 3866 : 


BEAM LAMP CO. 


LIMITED, 
GA TESHEAD-OW-TyWE. 


THE WHOLE OF THE 


SOLE MAKERS 
OF THE RECENT 


“SUNBEAN NEWCASTLE 


SUNBEAM 
PRICES AND PARTICULARS 


+ / 
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\ 1 
\ | 
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\ \\\ 
\\ 


7 
Uf 
SILVER 


“SUNBEAM, GATESHEAD,” 200 1000CP wonesr awarn, 


RECEIVING 


ELECTRIC LIGHT ENGINES. 


Over Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 
AND CENTRAL STATIONS, 
= HAVE BEEN ENGINED BY 


BROWETT, LINDLEY 
SANDON ENGINE WORKS, M ANCH ESTER. 


à, Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
use for Electric Light Engines. Send for Lists. 3785 
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THOMSON-HOUSTON SYST 
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ALTERNATING. CURRENT ‘ELECTRIC “LIGHTING APPARATUS 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. _ 


e, 
© 


MODEL CENTRAL STATION. 


ELECTRICAL STORES 7 
OF EVERY DESCRIPTION. ROY AL & MILIT ARY 


Okonite” Wire EXHIBITION 


OF ONE QUALITY ONLY, 
LIGHTED THROUGHOUT 


wiz :— 
ANY ON THE 


1000 MEGOHMS PER MILE. 
THOMSON-HOUSTON SYSTEM 


LAING, WHARTON & DOWN, 


S2a, NEW BOND side cf LONDON, W. 


3275 
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«| 


RONALD SCOTT. 


PROJ 


(Admiralty Pattern and Military Type). 


SEARCH LAMPS. 


MIRRORS FOR PROJECTORS 


SCOTT'S PATEN TT). 


MAIN SWITCHBOARDS 


(RONALD SCOTT’S PATENT), 


Ado pted by the Lords of the Admiralty, and nel throughout the Navy. 


Fittings of every description, either for Ship or House 
Lighting. 


ACTON HILL WORKS, 


LONDON, W/7. 


or 
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WALSALL ELECTRICAL 


‘BOSS HOLDER. 


WALSALL. 


HOLDER. 


NS 


ELECTRICAL AN N | 
|| 


GUARANTEED CORRECT. 
Diwided into Tenths. 
F § O0] paenpery 

‘SOP A91Hd 
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Specially suited for Testing the Conditions of Accumulators. 


IMPROVED, 
LARGER SCALE, 
NEARLY DEAD BEAT. 


SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. NEW | PUSH | SWITCH. 


| As regards their use for Secondary Batteries, Mr. W. H. Preece writes Press once to Light the. 
WIMBLEDON, 22nd February, isss, Lamp, which is Extinguished 


To THE Wausatt Execrricat Co. by a Second Push, 
Gentlemen,—I have calibrated your Voltmeter, and find it | NE an 
very exact. It is now in regular use in my Battery room, and 
proves to be of great service. No Secondary Battery Installa- 
tion should be without one. It supplies a real want. 
Yours very truly, 
(Signed) W. H. PREECE. 


(COMPANION TO THE ABOVE), | | | & 


ver AMPS. IN TENTHS, | 
CEILING ROSE. 49 Ss. 
CUT-OUTS, SWITCHES, à | 


NEW LIST ON APPLICATION. m1 


$ 

3 

: 

| 


PRESSEL SWITCH, 
5S, 


Pressing the Button 
alternately Lights and 
Extinguishes a Lamp, or 


eToup.. 


Polished Brass 45s, per doz. > 
LAA Holder, Shade, and Cord extra, ” à | 
ne according to Specification. 


WALSALL ELECTRICAL CO. 
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INTERNATIONAL ELECTRIC 


Soce Derot or MIX & GENEST, Ltd. 


Office and fArnold's Road, BOW, 


WE SUPPLY 
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FOR DIRECT AND ALTERNATING CURRENTS. 


DIRECT FROM STOCK 


MOST FAVOURABLE TERMS. 


WRITE FOR 


THE RICHARDS PULLEY. 


INTERESTING FACTS : 


Our Pulley Plant is the 
largest in Europe, and only 


exceeded by one works in 
America. 


It occupies a building 200 
feet by 125 feet. 


Capacity at present 50 
per day, being now increased 
to 100 Pulleys per day. 


SEND FOR CATALOGUE. 


GEO. RICHARDS & CO., 


LIMITED, 


BROADHEATH, 
Nr. MANCHESTER. 


== 


250,000 ‘IN USE. 
LONDON OFFICE & SHOWROOMS:—23 & 24, Whitecross Street, Cripplegate. 
PARIS :—Société Continentale Richards, 12, Rue de L’Hôpital, St. Louis. 9559 
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TELEPHONES 


For Export to all parts of the World. 


THE CONSOLIDATED TELEPHONE CONSTRUCTION AND 
MAINTENANCE CO. Lro., 


Of No. 109, FARRINGDON ROAD, 
~ LONDON, E.C. are the SOLE LICENSED 
MUR MANUFACTURERS OF TELEPHONES 

Seen for Export and for use in the United King- 

mm: dom, under LICENSE granted to the Com- 

ai pany by the UNITED TELEPHONE Co. 

of London (now the NATIONAL TELE- 
PHONE CO.) 


> \ NO TELEPHONES can be 
by any person or Company (other than 
PR] the CONSOLIDATED TELEPHONE CO.) ff 
in the United Kingdom, and the said Com-q 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings to 
be taken against infringers of these rights. | 


THE CONSOLIDATED TELEPHONE || 
CONSTRUCTION & MAINTENANCE 
COMPANY LIMITED. 


fa, CATALOGUES AND PRICE LISTS ARE TO BE 
HAD FREE ON APPLICATION. 


THE CoNsOLIDATED TELEPHONE Co. } 
aa are prepared to supply the celebrated jy 
SIMPLEX Arc Lamp, which burns with 
great brilliancy and steadiness in 

circuits. 


Sizes from 5 Ampéres Upwards, 


SINGLE LAMP COMPLETE, WITH GLOBE (rés ani smal ta og 


GAS ENGINE. Type of Engine 24 H.P. Nominal. 


SIZES :—20 HP. to 100 H.P. TUBE FIRING. q nr 


Hanchester.- 5, Todd Street. | | = DEPOTS. 
Glasgew.—134, Buchanan Street. j=, —™ Newcastle-on-Tyne—4, Cloth Market. 
Dublin.—62, Middle Abbey Street. Belfast.—13, Queen’s Square. 
Liverpool.—28, North John Street. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.—80, QUEEN WICTORIA ST. E.C. 


ANDREW & Coy. Ltd. REDDISH, STOCKPORT. 
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TELEPHONE, No. 3120. Telegraph Address: “SECOHM,” LONDON. 


NALDER 
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A SPECIALITY IN HIGH. CLASS 


FOR DIRECT ‘OR ALTERNATING CURRENTS. 
| RESISTANCE FRAMES, 


SIN GLE, DOUBLE & TREBLE POLE SWITCHES. 


| NALDER BROS. & Co., 


132, HORSEFERRY ROAD, WESTMINSTER. 3556 


Co, 


ELECTRICAL ENGINEERS, 


TURBO,” 


of 


ELECTRICAL PLANT. 


for 


COMPLETE CENTRAL STATIONS. 


London Representative: A. A. CAMPBELL SWINTON, 66, Victoria Street, Westminster 


Telegrams: “DUNAMIS,” LONDON. Telephone No. 3156. 
3614 
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TELEGRAMS : 


THE 
O 


z 
: 
ON AND MANS 
G. BINSWANGER, 


Managing Director. 


Head Office & Warehouses :— Works :— 

71, QUEEN VICTORIA ST., ag) 45, Chapel St., SALFORD, 
LONDON, E.C. MANCHESTER. | : 

And at 7, Bothwell Street, GLASGOW. le 


CONSUMERS. 


BEFORE MAKING CONTRACTS | 
FOR THE COMING SEASON Lu À 


CORED & SOLID 
BEST 


QUALITY 


PERFECTLY | 
WHITE 4 
AND STEADY LIGHT. 
BURN 
WITHOUT NOISE OR ASHES: 


A FARTHING a millimetre per foot. 
Or &1 a millimetre per 1,000 feet. 


ALL ELECTRICAL SUPPLIES. 


| r 
| “ELECTRICITY,” LONDON. 
| “INDUCTION,” MANCHESTER. 
| 2%: is 
LONDON. o : MANCHESTER WORKS. 
| 


q 
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DYNAMO 


SLOW Be PICIENCY BEST WORKMANSHIP 


at 


J.H. HOLMES & ( Co. 


..74 Coleman Strzzt. LONDON. EG 


WOODHOUSE RAWSON UNITED, Lo. 


See 
Page xi. 


TELKPHONE: TELEGRAMS: “ LNDIOES,” LONDON. 


KIRK, PRICE & GOULTY, 


Estabs.shed 1850), 


ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 


» QUEEN VICTORIA STREET, LONDON, E.C., 


And Albert Square, MANCHESTER. 1542 
THE ELECTRIC & GENERAL INVESTMENT C0. 


Offices :—1 & 2, GREAT Street, LONDON, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 
’ FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 
Communications may be addressed to— 


J. CECIL BULL, 
3827 : | | ‘Secretary. 


INTERNATIONAL EXHIBITION 


AT FRANKFORT-ON-THE-MAINE. 
From MAY 15 to OCTOBER 15, 1891. 


Applications ‘to be sent'to the Committee (Mr. LEOPOLD SONNEMANN, 
%, Chairman), FRANKFORT-ON-THE-MAINE, 


TRAINING FOR ELECTRICAL ENGINEERS. 


THE ELECTRICAL STANDARDISING, TESTING 
AND TRAINING INSTITUTION, 


FARADAY HOUSE, CHARING CROSS ROAD, LONDON, W.C 


BOARD OF CONTROL. 
The Rr. Hon. the EARL OF CRAWFORD, Chairman. 


The Hon. REGINALD BROUGHAM. je 


ROBERT HAMMOND: 
FRANCIS INCE. | 


PRINCIPAL. 
HUGH ERAT HARRISON, B.Sc., A.M.1.C.E. 


fae NEXT SESSION will commence on Wzpnespay, 17th 
September. The Institution is in affiliation with some of 
the largest Electricity Supply Companies, into whose works and 
stations the Students are drafted. 


Application should be made to the sarin de P. A. LATHAM, 
M.A., 15, St. Helen’s Place, E.C. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, . 
188, LONDON WALL WOOD STREET E.O. 


EBONITE. 


CHEAP PREPAID ADYERTISEMENTS, 
Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 


*,* This Scale does not Ba to Trade Advertisements, terms for ven 
be had on application. 


ESTMINSTER ELECTRIC SUPPLY CORPORATION, 
LIMITED.—This Corporation requires an Assistant 
Engineer to take charge of one of its. central stations; com- 
mencing salary £200 per annum. Applicants must have had both 
mechanical and electrical training. Applications with full details 
of experience, and copies of testimonials to be sent to the SECRE- 
TARY of the 4, Mansions, Victoria Street, 


SW. 3898, 


ANTED.—Good all round Turners (chiefly brass), who can 
make their own tools. — Write MANAGER, nventions 
Development Syndicate, Brentford. 3985 


ANTED, CLERK and CANVASSER for an established 
electric lighting company. Small salary and liberal 
commission.—Address MANAGING COMMITTEE,” Electric Light 
Works, Exeter. 


Wa — Experienced engine driver, also stoker and 


dynamo attendant. — Apply Ezxcrric Lieut Works, 
Bath. 3876 


ANTED.—AGENTS in London and in all Principal Towns 
in the United Kingdom for the celebrated Preece Dynamo, 


and all Accessories for Electric Light Installations.—Apply, 


ANDREWS & Preece, Ltd., Borough Mills, Bradford, Yorkshire. 5854 


ECHANICAL and ELECTRICAL ENGINEER, age 24, 
seeks engagement in good electrical firm. Installation or 
central station work. Home or abroad. Good references. 


: Moderate salary.—Address 3,865, office of this paper. 3865 


ANTED, situation as Electrical Manager. First-rate tech- 

nical knowledge. Several years with large manufacturing 

firm. Might soon take partnership in good business.—No. 3,888, 
ELECTRICAL Review office. 


[Continued on newt Page.) 


FOWLER, LANCASTER & CO. LTD., 


BIRMINGHAM, 
IS NOW THE 


LARGEST MANUFACTORY IN THE KINGDOM 
FOR ALL 


ELECTRICAL SUPPLIES. 
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G 24), seeks engagement. Lighting, 
Practical, theoretical; good 
G.J Trafalgar Villa, Berkeley Road, Bishops- 
ton, Bristol. 


3892 


LECTRICAL ENGINEER seeks engagement ; installation or 
central station work. Good references. Home or abroad ; 
small salary.—Address “ A. S.,” office of this paper. 3801 


GENTLEMAN possessing the necessary practical and theo- 
retical experience wishes to join as mechanical partner an 
electrical consulting engineer. Is prepared to put capital into an 
established business which will bear in n. References 
given and required.—Address “ M. 40,” care of C. Birchall, adver- 
tisement contractor, Liverpool. 3880 


ILL Mr. F.-YOUNG please communicate with the Wood- 
house and Rawson Electric Manufacturing Company, 
Limited, Cadby Hall Works, West Kensington. 3889 


HEATSTONE A. B. C. INSTRUMENTS.— Two complete 
sets, condition equal to new, for sale, cheap. — Letters 
Old Street, London, E.C. 3882 


HELSEA ELECTRICITY SUPPLY COMPANY, Lrp.— 
| For sale, 20 £5 shares in this company, each £4 paid. Any 
reasonable offer accepted.—Apply to No. 8,851, office of ELECTRICAL 
Review. 3871 


OR SALE.—ELEcTRiCAL REVIEWS, 1886 to 1890 ; Electrician, 
and English Mechanic, 1883 to 1886. —Address FRASER, 29, 
Grafton Street, Preston. 3893 


OR SALE.—Plant consisting of the following alternating 


current dynamos and transformers (by W. T. Goolden & Co.), 
not required by low tension company. 


1 D machine, 2,000 volts, re ampères, unused. 


J used 3 months, 
1 45 2,000 30 
3 10-H.P. transformers, primary 2, 000, secondary. 100, unused. 
2 20-H.P. 2,000 100 
2 30-H.P. » 2,000 
1 20-H.P. 100 used 3 months. 
1 30-H.P. 9? EL 2,000 ” 100 ” 


Also 2 30-H.P. engines and boilers, by Marshall & Sons, and 
ammeters and exciters by W. T. Goolden & Co., forming a com- 
plete plant for 4,000 lamps ready for fixing. 

For particulars apply to the Secrærary, Westminster Electric 
Supply Corporation, Limited, 4, Victoria Mansions, West- 
minster, S. 3897 


(J Gee we old, in good condition, wanted ; best price 
given.—W. R Bret & Co., 4, High St., Birmingham. 3894 


EFORE ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the EzLxcrRicAL EN 3INEERING 
CORPORATION, LimiTED: “Electrical Distribution,” Machine 


_ Driving by Electricity,” ‘The Telpher System of ‘Cheap Trans- 


port,” and “ Electrical Supplies.”—68, Victoria St. + Westminster. 


O BE LET, UNFURNISHED, the House No. 23, Porchester 

Gardens, Hyde Park, fitted throughout with electric li ht, 

with laboratory attached containing gas engine and comp ete 

electrical plant, fittings, &c. Recently in the occupation of 

Mr. R. E. Crompton.—For particulars apply to JOHN SLATER, 
Architect, 39, Great Mariborough Street, W. 3774 


NSTRUCTIONS FOR THE LAYING AND JOINTING 

OF UNDERGROUND ELECTRIC CABLES.” — Pro 

fusely Illustrated.—Translated from the French of Dr. Francois 

Borel. The Kinetic Co., 26, Norfolk Stzeet 
London, W. C. : 613 


(duly 25,. 1890, 
ELECTRICAL CENTRAL STATION IN STOCKHOLM. 


ENDERS for.the execution of an electrical central station for 
the Town of Stockholm, either for the whole work or parts 
of it, in accordance with an issued specification, will be received 
until 12 o’clock on the Ist of September, 1890. The installation 
to be carried out at first comprises machinery, accumulators, &c., 
for 10,000, and underground leads for 15,000 lamps of 16 candle- 
wer. 
-, Specifications can be had from Stockholm’s Gasverk at a cost 
of 


3877 


THE DirREcTION OF GASWORKS OF STOCKHOLM, 


DYNAM. 
See Advertisement every alternate week. — 


“TAHMEYVER”’ 


3519 
BOLLING & LOWE, 2, Laurence Pountney Hill, LONDON. 


ENGRAVED NAME PLATES 


MACHINE BNGRAVING 


ON BRASS, IVORY, EBONY, &c., 
TO THE TRADE. 


GILKES’ ENGRAVING WORKS, READING, BERKS 


WILLIAM WOOD & CO. 


ALBERT STREET WORKS, BURSLEM 


MANUFACTURERS OF 


CHINA AND PORCELAIN SWITCHES, 


Screwred and Plain, . 


SUSPENDERS, CEILING ROSES, BASES, 
LAMPHOLDERS, CUT-OUTS 


AND ALL CHINA FITTINGS USED BY ELECTRICIANS 


STIFF & SONS, 


LAMBETEH LONDON, 
MANUFACTURERS OF 


CRUCIBLES, 
Testimonials show 30 to 50 meltings each. 


STONEWARE INSULATORS 
BLOCKS, FUSE BLOCKS, 


Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. 
Every kind of Electrical Stoneware. 


AWARDS:—PARIS AND VIENNA ELECTRICAL BXBIBITIONS. 


J. D. F. ANDREWS & Co. 


41 & 42, PARLIAMENT STREET, LONDON, SW. 


Complete System of Concentric Wiring 
fo Interiors And.ews’s Patent Joints, 
Switches, Fuses and Fittings. Lists and 
Trade Terms on application. 


Telephone No. 11,147. 
Samples and Quotations on receipt 
of Patterns and Specifications. | 


R. McGOUNE, BUCHANAN & CO, 
Wholesale Mica Merchants, Mica for Electrical and all other purposes. 


9, MINCING LANE, 


Telegrams, * Boulanger.” 
Special Department for Chemicals 


used by Electricians. 


LONDON, E.C. 


USE THE “GROSVENOR” PATENT CEILING CONNECTOR, 


USE F. L. & CO’S PATENT LAMP CAPS. 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. 


ane for Samples and Quotations. 


c=" Note :— 


FOWLER, LANCASTER & Re Lid, Birmingham. 
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Are more carefully and accurately calibrated than any others in the market. 


EVERSHED'S PATENT 
A M M EF 7 FE R | Thorough Mechanical Construction. Simple 
| connections for heavy currents. 
For QUICKLY measuring at full working volts the 
M M RS. INSULATION RESISTANCE of. House Wiring, 
6 | Cables, Dynamos, &c., with PORTABLE 100- Voit 
GENERA 


Can be left continuously in Circuit. Do — 
not overheat or burn up the Coils. 


CURRENT 


OOLDEN & Co. 


Contractors to English & Foreign Governments, 
Railways, Central Stations, &e. 


YNAM OS, 


Armatures insulated entirely with MICA | 
Armatures and Field Colls | 
POSITIVE DRIVING | Long Bearings. Clean and Economical Lubrication. Standard Goolden 
of Conductors, CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
| working with same MARGINAL FACTORS _ a 
AMPLE GLEARANGE - and at same LOW: TEMPERATURE. | Some welghing over SEVEN TONS without Engine. 
for Armatures. ! D of this have worked at on volte, trans- 
power in Mines (a severer test t lighting) 


STRONGLY BUILT. 


Will drive machinery direct with Spur Gearing, without breaking down the armatures. 
| | HIGH EFFICIENCIES. 
S FOR ANY OUTPUT. | 

DYNAMOS and MOTORS 
Built to Specification. ‘ 

STEAM DYNAMO for ELECTROTYPING- 
supplied to Ordnance Survey Dept. i 
Woonrieco Works, HARROW Roab, 


Watertight Armature : 
Motor wit ‘Armature in wa | 


LONDON, W. 
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THE NINTH ANNUAL PUBLICATION OF 


BERLY’S ELECTRICAL DIRECTORY, 


Fully Revised and Thoroughly Reliable. Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 
CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS :—BRITISH, 338 Pages, Red Edges; AMERICAN, 82 Pages, Blue Edges; CONTINENTAL, 94 Pages, Yellow Edges, 


THE LEADING ELECTRICAL TRADES DIRECTORY 


OF GREAT BRITAIN, 


vue AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 
: Post Free 6s. 
Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Constructors, Makers of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 
Cable Manufacturers, Wholesale and Retail Dealers in Eleetrical Goods, and to Manufacturers of any ares required and used by the 


Electrical Trades. No office is complete without a copy. 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM 


A Wm. DAWSON & SONS, 148-149, Upper Thames Street, LONDON, E.C. © à 


Ready this day, Royal 32mo Oblong, 5s. Leather (Post Free). 


THE ELECTRICAL ENGINEER'S POCKET-BOOK 


_ OF MODERN RULES, FORMULA, TABLES © 
AND DATA. 


By H. R. KEMPE, M. Inst. E.E., A.M. Inst. c. LE. 


Technical Officer, Postal Telegraphs. 


LONDON : 


CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, EC. 


Ready this day, Crown 8wo, 5s. Cloth. 


ELECTRIC LIGHT FITTING 


A HANDBOOK FOR WORKING ELECTRICAL ENGINEERS. 


EMBODYING PRACTICAL NOTES ON INSTALLATION 
| MANAGEMENT. 


By JOHN W. URQUHART, Electrician, 


Author of “ Electric Light,” &c.” 


London: CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, EC. 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


| 15th YEAR. 

6 BOULEVARD DE STRASBOURG PARIS. 
Sixteen Pages, Half-Monthly, Illustrated. 

SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 


JUST PUBLISHED. Edited by CHARLES W. HASTINGS. 


THE GAS, WATER AND ELECTRIC ++ ta a 
COMPANIES’ DIRECTORY , 1890. 


FOURTEENTH ANNUAL ISSUE. 
Demy 8vo. 290 pp.; Cloth Boards, 6s. Post Free, Stiff Covers, 48 


GASWORKS STATISTICS, 1806. 


TWELFTH ANNUAL ISSUE. 
Demy 8vo, Stiff Covers, 100 pp., 38. 6d, Post Free. 


WATERWORKS STATISTICS, 1890. 
TENTH ANNUAL ISSUE. 
Demy 8vo, Stiff Covers, 40 pp. 28. 64. Post Free. 
- THE ABOVE THREE WORKS, HANDSOMELY BOUND IN CLOTH IN ONE VOLUME. 
Price 10s, Post Free. 


These books have been thoroughly revised to date, and contain much 
valuable and additional information. 


London: HAZELL, WATSON & VINEY, Ltd., 1, Creed Lane. 5 


1880. 


Railway Engineer 


An ‘Illustrated Monthly Review of the Construction, Machinery and 
Administration of Railways. 


MONTEL LE, ONE SHILLING. 
A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Rolling Stock; Bridges and all 
kinds of Railway Appliances. 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 


(Payable in Advance, including Postage.) Specimen Copy Post Free, Le. 
OFFICES CATHERINE ST. D, LONDON, W.C. 


ELECTRICAL REVIEW. 


INDINGS | AND CASES.—Subscrivers and others can kav: 

their half-yearly numbers bound handsomely in Black 

Cloth at the rate of 3s. 6d. per volume. Cases for binding are 
also maples at 2s. 6d. each.—22, PATERNOSTER Row, Lonpow. 


LS 


SELF-BINDERS 


THE “ELECTRICAL REVIEW.” 


_ Trus Self-Binder, or Reading Case, is intended to hold ELzcrricaL — 


Reviews of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the 
back being widened or contracted by sliding the back cover in 
or out as desired. 

To be obtained at the Ezxcrricaz Review office, 22, Pater 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. ALABASTER 
the latter on Chief Office, London. 


out, of 


| 
é 
‘4 
| 4 
nounc 
which 
York) 
| literat 
| 
cc 
| 
| of the 
ce 
| 
| workit 
| cernec 
| be whule, 
: 
| | ‘ pract 
aft 
| his ab 
| youth: 
| want 1 
| 
| sticks 
| 
Marck 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[S' 
A 
£ 
N 4 one ¥ ge +? | de RE 
\ « + \\ \\ Ÿ A'S LS NE \ 
+ 
== 


"July 25, 1890.| THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


Cloth, 4s. 6d., Post Free. 66 Illustrations. By JAMES SWINBURNE. 
Practical Electrical Measurement. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the only ones that 
out of a large mass of matter have struck us as perhaps open to criticism.”—Electrician, February 15th, 1889. 

“ The author comes to his task, however, so well equi A ep by practical experience, that there appears to be a basis for his very pro- 
nounced confidence. lis selection ‘and treatment of the subject tes | is decidedly original, and a large amount of stereotyped matter, 
which is usually deemed _— to works on electrical subjects, is conspicuous by its absence.”—The Electrical Engineer, (New 
York), February, 1889. 

‘ Taken as a whole, the book is a most readable sud instructive one, and, with the illustrations, is a vatuable addition to the 
literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, J: anuary 12th, 1889. 

“ [t does not need commending ; we have only to give the author’s name and that of the publishers.” —Electrical Plant, January, 1889, 


‘ ‘There are many points in this volume wbich will be of great value to the practical electrical engineer who has to work with such 
of the measuring instruments usually supplied.” —Mechanical World, December 15th, 1888. 

« This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
working electrician with simple rules and methods for the measurement of the various physical quantities with which he is con- 
cerned. - Much that is practically useful will be found in the book. . Looking at the book as a 
whule, there is no doubt that it will be welcomed by many engaged in practical electrical work. » _ Industries, March Ist, 1889. 

“ The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to describe 
‘ practical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, than upon 
his ability to make a mathematical display. He has evidently found that as the algebraical evolutions are within the capacity of most 
youths as they leave school, the practical world is not in the least interested in Mr. Swinburne’s capacity in this respect, while it does 
want to know something about practical electrical measurement. He therefore departs from the more usual course of the pedant, and 
sticks to his subject.”—Engineer, March 29th, 1889. | 

‘ As it stands the book = — of remarks on almost every form of instrument known in —— lighting.” —Nature. 
— 28th, 1889. 


‘Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By FP. B. BADT. 
Incandescent Wiring Handbook. 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and 


Elevators; Wire Gauges; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 


Published by H. ALABASTER, GATEHOUSE & co, 
22, PATERNOSTER ROW, LONDON. 


‘ELECTRICAL SUPPLIES. 


CHIN A. 


Z «© 15,000 Lamp Holders, | 6,000 Ceiling Connectors, 
3,000 Shade Holders, 700 Wall Connectors, | 
5,000 Cut-Outs, 13,000 Branch Switches, 


3,000 Main Spring Switches, assorted sizes, 
STOCKED READY FOR IMMEDIATE DELIVERY. 


FOWLER, LANCASTER & CO., Lt, BIRMINGHAM. 


JABLOCHKOFFS DISTRIBUTION PATENT. 


[STATTER'S] Being a Patent for “ Producing and Dividing Electric Light,” No. 1996, of 1877. [UNITED.! 


TRADE MARK. 


THE ELECTRICAL ENGINEERING CORPORATION, Ltd. 
are Proprietors of the above Patent, and warn the Public against 


infringement. The following are Licensees: : 


Anglo-American Brush Electric Wilson Hartnell. 
Light Corporation, Limited. Johnson & Phillips. 
Crompton & Company, Limited. Nalder Bros. & Company. 
S. Z. de Ferranti—London Elec- Paterson & Cooper. 
tric Supply Corporation, Ltd. Ernest Scott & Co. , 
W. T. Goolden & Company. | Siemens Bros. & Company, Ltd. 
Hammond & Company. | J. G. Statter & Company, Ltd. 
Laurence, Paris & Scott, Limited. 


3, Prince’s Mans PERCY E. SCRUTTON, Secretary. 
Victoria Street” Westminster. 174 


PLANT WORKS :—West Drayton, near London. FITTINGS WORKS :—Albert Works, 36, Albert Embankment, 8.E, 
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Publications. 


THE N INTH ANNUAL PUBLICATION 


BERLY’S ELECTRICAL DIRECTORY, 


Fully Revised and Thoroughly Reliable. 


Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 


CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


~ SECTIONS :—BRITISH, 338 Pages, Red Edges; AMERICAN, 82 Pages, Blue Edges; CONTINENTAL, 94 Pages, Yellow Edges. 


THE LEADING ELECTRICAL TRADES DIRECTORY 
AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 


Post Free Gs. 
faveluabis to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and loire Constructors, Makers of 


Lé 


OF GREAT BRITAIN, 


High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 
Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, — to Manufacturers of any — ne and used by the 


Electrical Trades. No office is complete without a copy. 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM 


i. Wm. DAWSON & SONS, 148-149, Upper Thames — LONDON, E. C. i 


Ready this day, Royal 32mo Oblong, 5s. Leather (Post Free). 


THE ELECTRICAL ENGINEER'S 


OF MODERN RULES, FORMULA, TABLES 
AND DATA. 


By H. R. KEMPE, M.Inst. E.E., A.M. Inst. C. LE, 


Technical Oficer, Postal Telegraphs. 


LONDON : 


CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, B.C. 


Ready this day, © Crown 8wo, 5s. Cloth. 


ELECTRIC LIGHT FITTING 


A HANDBOOK FOR WORKING ELECTRICAL ENGINEERS. 


EMBODYING PRACTICAL NOTES ON INSTALLATION 
MANAGEMENT. 


By JOHN W. URQUHART, Electrician, 
Author of “ Electric Light,” &c.” 


London: CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, EC. 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


| 15th YEAR. 
6 BOULEVARD DE STRASBOURG PARIS. 

Sixteen Pages, Half-Monthly, Illustrated. | 
SUBSCRIPTION: 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 


JUST PUBLISHED. Edited by CHARLES W. HASTINGS. 


THE GAS, WATER AND ELECTRIC nae | 


COMPAN IES’ DIRECTORY, 1890. 
FOURTEENTH ANNUAL ISSUE. 
Demy 8vo. 290 pp.; Cloth Boards, 5s. Post Free, Stiff Covers, 48. 


GASWORKS STATISTICS, 1890. 


TWELFTH ANNUAL ISSUE. 
Demy 8vo, Stiff Covers, 100 pp., 38. 64, Post Free. 


WATERWORKS STATISTICS, 1890. 


TENTH ANNUAL ISSUE. 
Demy 8vo, Stiff Covers, 40 pp., 28. 64. Post Free. 


THE ABOVE THREE WORKS, HANDSOMELY BOUND IN CLOTH IN ONE VOLUME. 


Post Free. 


These books have been Psi oe revised to date, and contain much 
valuable and additional information. 


London: HAZELL, WATSON & VINEY, Ltd., 1, Creed Lane. 3 


ESTABLISHED 1880. 


Railway Engineer 


An ‘Illustrated Monthly Review of the Construction, Machinery and 
Administration of Railways. 


MONTE ONE SHILLIN 
- A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Ro Stock ; Bridges and all 
kinds of Railway Appliances. 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 148. 
(Payable in Advance, including Postage. ) Specimen Copy Post Free, 1s. 


OFFICES :—8, CATHERINE ST., citons LONDON, W.C. 


A 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscrisers and others can kav: 
their half-yearly numbers bound handsomely in Black 

Cloth at the rate of 3s. 6d. per volume. Cases for binding are 

also supplied at 2s. 6d. each.—22, PATERNOSTER Row, Lonpow. 
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SELF- -BINDERS 


THE “ ELECTRICAL REVIEW.” 


. Tuts Self-Binder, or Reading Case, is intended to hold ErxcrricaL 


Reviews of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the 
back being widened or contracted by sliding the back cover in 
or out as desired. 

To be obtained at the ELECTRICAL Review office, 22, Pater 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. ALABASTER 
the latter on Chief Office, London. 


[July 25, 1890. 
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Cloth, 4s. 6d., Post Free. 565 Illustrations. By JAMES RE, 
Practical Electrical Measurement. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the only ones that 
out of a large mass of matter have struck us as perhaps open to criticism.” —Electrician, February 15th, 1889. 

“ The author comes to his task, however, so br dr 0 by practical experience, that there appears to be a basis for his very pro- 
nounced confidence. !:is selection and treatment of the subject matter is decidedly original, and a large amount of stereotyped matter, 
which is usually deemed indispensable to works on electrical subjects, is conspicuous by its absence.”—The Electrical Engineer, (New 
York), February, 1889. | 

‘ Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, isa valuable addition to the 
literature of à subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, January 12th, 1889. 


“ It does not need commending; we have only to give the author’s name and that of the publishers.” —Electrical Plant, January, 1889, 


« !J'here are many points in this volume which will be of great value to the practical electrical engineer who has to work with such 
of the measuring instruments usually supplied.”—Mechanical World, December 15th, 1888. 


’ « This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
working clectrician with simple rules and methods for the measurement of the various physical quantities with which he is con- 
cerned. . +. . . . Much that is practically useful will be found in the book. . . . . . Looking at the book asa 
whule, there is no doubt that it will be welcomed by many engaged in practical electrical work.”’—Industries, March lst, 1889. 


« The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to describe 
. practical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, than upon 
his ability to make a mathematical display. He has evidently found that as the algebraical evolutions are within the or gece | of most 
youths as they leave school, the practical world is not in the least interested in Mr. Swinburne’s capacity in this respect, while it does 
want to know something about practical electrical measurement. He therefore departs from the more usual course of the pedant, and 
sticks to his subject.”—Engineer, March 29th, 1889. ; 4 

« As it stands the book consists mainly of remarks on almost every form of instrument known in electrical lighting.”—Nature. 
March 28th, 1889. ss | ioe | 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 6 Tables. By F. B. BADT. 


Incandescent Wiring Handbook. 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and 
. Elevators; Wire Gauges; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 


Published ALABASTER, GATEHOUSE CO. 


22, PATERNOSTER ROW, LONDON.  — | 


ELECTRICAL SUPPLIES. 


TRADE MARK. 


Cries, | CHINA. | 
LÉ 15,000 Lamp Holders, 6,000 Ceiling Connectors, 
3,000 Shade Holders, 700 Wall Connectors, 
= | à = 5,000 Cut-Outs, 13,000 Branch Switches, 
CE a 8,000 Main Spring Switches, assorted sizes, 


: 


STOCKED READY FOR IMMEDIATE DELIVERY. 


FOWLER, LANCASTER & CO., Lro, BIRMINGHAM. 


JABLOCHKOFFS PATENT. 


[STATTER'S] Being a Patent for ‘ Producing and Dividing Electric Light,” No. 1996, of1877. [UNITED.] 


THE ELECTRICAL ENGINEERING CORPORATION, Ltd. 


are Proprietors of the above Patent, and warn the Public against 
infringement. The following are Licensees: 
Anglo-American Brush Electric | Wilson Hartnell. 
Light Corporation, Limited. Johnson & Phillips. | 
Crompton & Company, Limited. Nalder Bros. & Company. 
S. Z. de Ferranti—London Elec- Paterson & Cooper. | 
tric Supply Corporation, Lid. Ernest Scott & Co. 


W. T. Goolden & Company. | Siemens Bros. & Company, Ltd. 
Hammond & Company. |! J. G. Statter & Company, Ltd. 

| Laurence, Paris & Scott, Limited. fj 
3, Prince’s Mansions, PERCY E. SCRUTTON, Secretary. 


Victoria Street, Westminster. 


n74 


PLANT WORKS :— West Drayton, near London. FITTINGS WORKS :—Albert Works, 36, Albert Embankment, S.E, | 
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LOCO, MULTITUBULAR, | DEPOSIT 

| q LANCASHIRE and other types, ON BOILER PLATES. | 

ILLUSTRATED PRICE LIST UPON APPLICATION. | 


Constructed for High-Pressure Steaming. ' 
se LORD, Office of CHARLESWORTH, HALL & CO, | 


1: EVERY NECESSARY FOR ELECTRIC LIGHTING. 
| A \ | 
DYNAMOS OF THE BEST CONSTRUCTION. A 
MEASURING INSTRUMENTS AT LOWEST PRICES. su 
OL Fe ZOPKE, Wilhelm-Strasse, 98, BERLIN, W. 


PRIESTMAN S OIL ENGINE 
4 (Priestman’s aud Humes’ Patents). 


Edinburgh Exhibition, 


| USING COMMON MINERAL OILS ONLY. 
Sr SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


Printing, Pum Sawing, Thres . Chaff Cutting, Corn Driving Lath 
vines and and other Mills, & — 


my = No coat. NO GAS. NO STEAM. NO BOILER. 
NO SPARKS. NO SMOKE. NO NOISE. NO DANGER. - 
ft à No extra charge made for insurance. 
ai RST PRIZE AWARDED FOR SMALL, FARMER'S MOTOR, PLYMOUTH, 1890 
Royal Medal at Notting- Fullest Particulars on application to— $858 
Works:-HULL. PRIE STMAN Ltd. ST. E.C. 


INSULATING PRODUCTS. 


 VULCANITE « & EBONITE. 
CELLUVERT FIBRE. 


"SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
— WULGANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


“Pure Para Telegraph Strip, Pt Tape, &c. Patented Non-Stretching Pure Rubber Frontal Tape. 
| Rubber Goods of all kinds for Electrical Purposes. 


PATENT COTTON “SIMPLEX” BELTING 


For DYNAMO, MAIN, and OTHER DRIWING. 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments, and all kinds of 
India- Rubber Goods in Stock, and to Order. é 


_ PRICE LISTS ON APPLICATION TO 


DAVID MOSELEY SONS, 


CHAPEL FIELD WORKS, | 
ARDWICH, MANCHESTER. | 


WAREHOUSES: 
2, 4, & 6, New Brown St., MANCHESTER. | 57, Miller Street, GLASGOW. | | 44, Place Sainte Gudule, BRUSSELS. 


14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 29, Kl Reichenstrasse, HAMBURG. 
3600 
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LIMITED, | 3 
WORKS, SHOWROOMS AND OFFICES: 
58 & 59, BREAD ST., CHEAPSIDE, LONDON, E.C. 
TELEGRAPHIC ADDRESS : 
| “pLATESSA, LONDON.” TELEPHONE No. 1982. 


No. 15,241. 


PATENT. 
le. 3 HOLDER. | 


| | No. HOLDER. 


LR 


WHITE’S PATENT CEILING ROSE AND PULLEY. 


PRICES AND FULL PARTICULARS ON APPLICATION. 
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BUILDINGS, 91, QUEEN VICTORIA ST. 
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STEAM WORKS, HATTON GARDEN. 
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APPLETON, BURBE 
WILLIAMSON. 


ELECTRICAL MANUFACTURERS. 
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UNIVERSAL” 


TELEPHONES 


Estimates Free for Supplying and Fixing 
Telephones and Lines any distance. 
SOLD OUTRIGHT. 
ALL RIGHTS GUARANTEED. 


Liberal Terms to the Trade, 


UNIVERSAL 


| From 25s. to 80s ~ LL, Queen Victoria St., 


ME ] or RETUN WIRE —» = | 
PER INSTRUMENT. #2 LONDON, E.C. | 


Chas. CHURCHILL & CO., ita, 


21, CROSS STREET, FINSBURY, LONDON, E.C., 
Engineers and Importers of 


AMERICAN TOOLS AND MACHINERY. 


LARGE: SHOW KOOMS. 


The Largest Stock of 
AMERICAN MACHINERY AND TOOLS 
in Great Britain. 


L.S.STARRETT, 
ATHOL, MASS. 


CHARLESWORTH, HALL Co. 


Electrical Engineers, 
 RICHMOND HILL IRON WORKS, _ 
OLDHAM. 


SILVER MEDAL, BARCELONA, 1888. 


ENCINES, 
DYNAMOS & MOTORS, 


SEARCH-LIGHT PROJECTORS, &c. 
SHIP LIGHTING A 


Complete Installation, 
of all kinds. | 


_ Estimates on Applicat à 
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The following sizes of Compound-Wound Dynamos are 
kept in stock or in progress. 
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Lamys Amps. | Vol s. - Speed. PRICE. 
RE 90 45 100 | 852 £76 
180 90 100 1020 £99 
| 220 120 100 880 | #121 
400 | 200 | 100 826 . 


PROJECTORS IN STOCK. 
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WESTERN ELECTRIC CO. 


TELEPHONIC AFFARATUS. | 
ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPH AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E.C. 
CHICAGO, NEW YORK AND ANTWERP. 1906 


CENTRAL STATIONS. 


CROMPTON & COMPANY. LIMITED, have erected, or are now 
erecting, Central Stations, and manufacturing machinery for same, 
supply 


321,000 LAMPS. 


This represents two-thirds of the total horse- -power being put down 
in this Country for Continuous Electric Supply, or in other words, 


100,000 
MORE THAN ALL OTHER LOW PRESSURE at COMBINED. | F 
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Full arnt: on the latest developments of Electrical hip and Tenders for Central Stations of 
any magnitude, can be obtained by applying to— 


CROMPTON CO. Ltd, 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works :—-CHELMSFORD & LONDON. 
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M. HOLROYD SMITH, Bi 
Crossley Street, HALIFAX, and 18, Abingdon St., WESTMINSTER, 


‘ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL ELECTRIC TRAMWAY, 


AND PATENTEE OF THE SYSTEM. 


Contracts undertaken for UNDERGROUND CHANNELS, 


equipping and working Rail- 
ways or Tramways with 


| Electricity by means of OVERHEAD CONDUCTORS. } 


Rio 
| 
| | - 
| 
| 
| 
| 
| | 
| 
oe 
| 5 
| 
| | 10 
EX 
| 
| 
| 
| 
| 
| 
| 
| 1 
| | | 
| 
| 
| . 
3 
| 
| 
. 
| 
| # 
| 
| 
| 
| 
| 
| 
| 
- 
| 
| 
i 
| 
| | | 
| 
|! 
| 
| 
| | 
° » 


